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F OREWORD 


Ihis  historic*  1  monograph  of  the  development  of  the  heavy  bomber 
covers  the  period  from  the  United  State**  particifation  in  World  War  I 
to  the  end  of  1944.  4s  necessary  background  for  the  Materiel  Divi¬ 
sion**  and  aircraft  manufacturers  *  accomplishments,  the  controversy 
among  the  Air  Corps,  the  War  Department,  and  the  Kavy  Department  over 
the  heavy  bomber*s  procurement  and  employment  is  surveyed  in  some  de¬ 
tail. 

The  materials  for  this  study  were  prepared  during  1943  and  1944  by 
Mr.  Jean  H.  DuBuqu#  of  the  AAF  Historical  Division.  Heeessarily  limited 
in  its  treatment  of  bomber  development  and  modification  in  1944,  the  draft 
ms  revised  by  Mr,  Robert  F,  Gleckner,  USAF  Historical  Division,  Air  Uni¬ 
versity.  Additional  data  was  supplied  to  survey  various  stages  in  the 
evolution  of  the  very  heavy  bomber  and  to  provide  an  introduction  to 
aeronautical  engineering  advances  beyond  the  experimental  (as  of  1944) 

XB— 36. 

a 

other  Air  Historical  Studies,  this  monograph  is  subject  to 
and  additional  and/or  Corrective  information  is  welcomed. 
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INTRODUCTION 

Aerial  bombardment  as  an  organized  weapon  of  offensive  warfare 
was  introduced  in  the  final  stages  of  World  War  T«  Since  then  it  has 
grown  from  a  useful  adjunct  to  land  and  sea  forces  to  a  major,  and 
often  decisive,  factor  in  the  strategic  and  tactical  campaigns  of 
modem  warfare* 

In  the  years  following  the  last  war,  the  novelty  and  spectacular 
nature  of  the  bomber  created  much  speculation  as  to  its  future  po¬ 
tentialities  and  gave  rise  to  considerable  controversy  in  high  military 
circles  regarding  its  practical  application  in  national  defense.  There 
wore  a  few  veteran  Amy  airmen  who  had  early  envisaged  the  striking 
power  of  the  bomber.  But  their  persistent  and  often  unrestrained  efforts 
in  the  twenties  and  thirties  to  champion  its  cause  aroused  opposition 
in  an  already  cautious  War  Department  and  contributed  to  the  placement 
of  restrictive  policies  on  the  development  and  procurement  of  large, 
multi-engine  aircraft. 

National  aversion  to  war,  the  popular  conception  that  air  power 
was  represented  by  quantity  of  airplanes  rather  than,  by  quality,  and 
antiquated  policies  of  national  defense,  also  contributed  a  considerable 
share  toward  retarding  the  development  of  the  heavy  bomber.  As  a 
consequence,  only  a  few  prototypes  of  the  modern  heavy  bomber  were 
available  for  experimental  study  and  service  testing  in  the  interim 
between  World  War  I  and  World  War  II  • 
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Chapter  I 

THE  HEAVY  BOMBER  CONTROVERSY:  FIRST  STA®,  1912-1935 

It  was  not  until  the  closing  months  of  the  last  war  that  the 

Allied  bomber  emerged  as  an  offensive  military  weapon.  In  the  earlier 

years  of  ifts  war,  the  Franeo-British  air  services  had  employed  their 

few  bombers  primarily  in  retaliation  to  the  "savage  and  barbarous* 

1 

German  air  attacks  upon  Peris  and  London.  As  a  whole,  joint  bombardment 
missions  had  been  poorly  planned  and  executed.  Damage  to  enemy  instal¬ 
lations  was  negligible  since  both  the  British  and  French  were  prone  to 

bomb  a  target  once  or  twice  and  then  shift  to  another  target,  thus  losing 

2 

the  cumulative  effect  of  successive  attack. 

Whan  America  entered  the  war  in  191?,  her  Air  Service  leaders  soon 
were  convinced  of  the  value  of  strategic  bombing  as  a  decisive  means  of 
destroying  vital  enemy  industrial  areas.  They  advocated  careful  selection 
of  military  objectives  and  advanced  the  doctrine  of  massed  day  bombing. 
Many  factors  intervened,  however,  to  delay  the  application  of  this  theory. 
Because  of  the  shortage  of  airplanes  and  the  general  organizational  con¬ 
fusion,  only  one  American  bombardment  squadron  saw  action  prior  to  the 

5 

Battle  of  St.  Mihial  in  late  1912.  On  9  October,  however,  under  the 
leadership  of  Brig.  Gen.  William  Mitchell  200  bombers  escorted  by  some 
110  pursuits  and  50  three-place  planes  attacked  and  disorganized  German 

h 

army  reserves  gathered  in  the  rear  for  a  counterattack*  This  mission, 
one  of  the  largest  of  World  War  I,  gave  notice  to  the  bomber  as  an 
effective  offensive  weapon.  General  Staff  acknowledgment  of  this  fact, 

THIS  PAGE  Declassified  IAW  E012958 


ytrSrrfrt  ib«* 


This  Page  Declassified  IAW  E012958 

-  !  li 

however,  came  only  -with  another  war* 

Divergent  views  as  to  the  role  of  the  bomber  existed  among  the 
Allied  airman*  The  French  opposed  the  indiscriminate  use  of  the  bomber 
in  support  of  the  ground  forces;  the  British  and  Americans  argued  about 
the  relative  merit  of  day  and  night  bombing — the  former  championing 
night  raids  without  specific  targets  and  the  latter  urging  precision 
day  raids  on  important  military  installations. 

Besides  disagreement  over  bombing  policies,  the  crude  and  unwieldy 

airplanes,  unpredictable  weather,  and  strong  enemy  pursuit  interception 

presented  thorny  problems.  Engine  and  structural  failures  often  caused 

abandonment  of  missions  before  reaching  objectives  and  invariably 

necessitated  forced  landings  in  enemy  territory.  Unfavorable  weather 

conditions  turned  back  many  airborne  missions.  The  vulnerability  of  the 

slow  bomber  to  concerted  enemy  attack  was  a  grave  problem,  since  Allied 

pursuit  escort,  even  when  used,  did  not  have  adequate  range  to  offer 

much  protection,  and  its  value  was  still  a  controversial  question  when 

5 

toe  war  ended. 

Postwar  Bomber  Development  t  The  Air  Service  emerged  from  "World  Har  I 
keenly  aware  of  the  many  problems  it  faced  before  effective  utilization  of 
the  bomber  could  become  a  reality.  Not  the  least  of  these  was  the  limited 
appropriations  allotted  by  the  War  Department  to  bombardment  research  and 
experimentation  with  resulting  inadequate  laboratory  facilities  and 
testing  equipment. 

Brig.  Gen.  William  Mitchell,  Assistant  Director  of  the  Air  Service, 
had  as  early  as  1919  antagonized  the  General  Staff  and  the  Navy  Department 
with  his  persistent  pleas  for  the  development  of  the  bombardment  airplane 
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as  tha  basic  weapon  of  national  defense.  With  a  military  policy  devoted 

'  I  I  L  i 

t  i  '•'r'Tfti'  X- 

to  non-aggression,  however,  high  ranking  officers  of  both  services  had 
openly  deprecated  Mitchell's  views  that  in  future  wars  victory  would  be 

6 

won  by  the  nation  which  first  obtained  and  held  the  mastery  of  the  air. 

In  the  following  years,  although  may  veteran  airman  agreed  generally 
with  Mitchell’s  air  power  convictions  few  dared  chmUenge ,  as  he  did,  tha 
military  judgment  of  the  General  Staff.  He  was  strongly  supported,  in  one 
instance,  by  the  former  Chief  of  Air  Service,  A.E.F.,  Brig.  Gen*  B.  D. 

Foulois •  Before  a  congressional  hearing  on  military  aeronautics  this  officer 
testified:*^ 

The  General  Staff  of  the  Army  is  the  policy-making  body  of 
■the  Amy  and,  either  through  lack  of  vision,  lack  of  practical 
knowledge,  or  deliberate  intention  to  subordinate  the  Air  Service 
needs  to  the  needs  of  the  other  combat  arms,  it  has  utterly  failed 
to  appreciate  the  full  military  value  of  this  military  weapon  and, 
in  my  opinion,  has  utterly  failed  to  accord  it  its  just  place  in 
our  military  family. 

Several  months  later.  General  Mitchell  proposed  an  experimental 

contest  between  the  bomber  and  the  battleship  in  order  to  dramatize  his 

conviction  that  air  power  was  superior  to  ssapcwer  for  defending  the 

6 

nation.  The  details  of  these  epochal  bombing  tests  of  July  192L  have 
been  recounted  many  times  and  need  not  concern  us  here.  Suffice  it  to  say 
that  although  the  aerial  attack  upon  the  heavily  armored  warships  did 
demonstrate  the  effectiveness  of  the  bomber,  the  policies  of  the  War 
Department  toward  developing  offensive  aircraft  restrained  for  many 
years  the  plans  of  bombardment  proponents  to  build  national  defense 
around  this  airplane. 

International  agreements  of  the  early  twenties  lent  sanction  to  the 
War  Department’ 3  stand  by  prohibiting  the  use  of  aerial  bombing  for 
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terrorizing  civilians,  destroying  private  property,  or  injuring  non- 
9 

combatants*  Shortly  after  the  Army  bombing  exercises  in  the  autumn 


of  1923,  which  sank  the  obsolete  battleships  Virginia  and  Hew  Jersey, 

Col*  Dwight  F.  Davis,  Assistant  Secretary  of  Waij  epitomized  this  view 

in  characterizing  the  test  as  an  air  assault  which  reduced  a  powerful 

amored  battleship  to  a  "helpless  ruin  of  tangled  iron  and  steel  by  a 

single  bomb*"  Picturing  the  damage  to  life  and  property  which  such 

a  bomb  would  create  if  dropped  upon  a  crowded  city,  Davis  personally 

opposed  building  up  a  strong  offensive  air  power,  particularly  in  corn- 

10 

petition  with  other  nations* 

In  1926  the  frequently  Intemperate  bomber  controversy  provoked 
Representative  John  L*  McSwain  to  charge  the  General  Staff  -with 
•intolerance"  toward,  and  "persecution"  of,  those  officers  who  dared 
to  believe  with  Generals  Mitchell  and  Patrick,  Ghief  of  the  Air  Corps, 
that  the  air  farce  was  being  "repressed  and  discouraged*"  He  also 


stated  that  officers  were  being  "muzzled"  and  that  every  one  from  the 

grade  of  Major  General  to  Second  lieutenant,  including  reserve  officers, 

were  subjected  either  to  expulsion  from  the  Army  or  to  the  consequences 

of  an  "official  frown"  for  their  temerity  in  disagreeing  with  the  General 
11 

Staff, 


The  TJ.  S*  Air  Force  Association  followed  up  Representative  McSwain's 
denunciation  with  a  news  release  that  elaborated  on  his  remarks. 


J.  Edward  Cassidy,  Director-General  of  the  association,  stated  that 
charges  frequently  made  that  the  General  Staff  was  "an  unlimited 
autocracy"  were  fully  substantiated*  He  claimed  that  the  General  Staff 
dictated,  the  military  policy  to  the  Secretary  of  War,  the  President,  and 
to  some  extent  Congress.  In  addition,  the  General  Staff  interfered 
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•with  the  administrative  functions'  or"  the  viribus  bureaus  and  was  maH-ng 

strenuous  efforts  to  "kill"  any  bills  dealing  -with  aircraft  legislation 

other  than  those  prepared  by  "swivel-chair  officers  -who  know  little 

and  care  less  about  the  development  of  the  aviation  branch  of  National 
12 

Defense*" 

Sporadic  attacks  of  this  kind,  however,  were  submerged  in  the  popular 

13 

cry  for  economy  in  government.  Following  the  Mr  Corps  Act  of  1926, 
therefore,  only  limited  funds  were  allotted  by  the  War  Department  to 
the  Air  Corps  delaying  fulfillment  of  its  authorized  five-year  aircraft 
development  program  of  1,300  airplanes.  And  bombers  were  excluded 
entirely  from  the  estimate  of  aircraft  procurement  for  ilia  first  fiscal 
year  of  19 26-27* 

During  the  late  twenties,  three  major  factors—military  appropriations 

(as  wall  as  failure  of  the  Far  Department  and  the  Bureau  of  the  Budget 

to  make  appropriated  funds  available),  the  national  defense  policy,  and 

the  highly  transitional  state  of  aviation— operated  most  effectively  to 

retard  the  development  of  the  Army  heavy  bomber.  Maj.  Gen.  J.  E.  Fechet, 

in  his  first  annual  report,  brought  out  the  necessity  of  increasing 

appropriations  to  the  Air  Corps  to  offset  the  critical  shortage  of 

tactical  aircraft  and  the  growing  loss  of  flight  personnel  to  commercial 
1*4- 

aviation. 

Despite  General  Fechet1  s  recommendations,  the  bombardment  strength 
of  the  Air  Corps  continued  to  decline.  In  addition  to  limited  funds, 
the  time  required  to  design  and  develop  newer  models  was  a  serious 
handicap:  it  took  from  two  to  five  years  in  peacetime  to  carry  out  the 
various  processes  from  original  design  to  production  of  service  types. 

ft 

l  1 
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When  the  bomber  finally  readied  combat  units  it  was  already  outmoded, 
since  the  gradual  broadening  of  tactical  doctrines  of  employment  in 
the  interim  had  stressed  more  advanced  military  characteristics* 

Faced  with  this  protracted  delay  in  the  procurement  of  much-needed 
service  models,  Maj.  Hugi  J.  Knerr,  Commanding  the  21  Bombardment  Group, 
submitted  a  request  to  the  Chief  of  Air  Corps  in  May  1928  for  the 
development  of  two  new  types  of  multi-engine  monoplane  bombers*  Recent 
employment  of  existing  service  bombers  in  tactical  problems  had  indicated 
the  need  for  a  faster  high,  speed  bomber  having  strong  fire  power,  a 
small  bomb  load,  and  a  short  range  for  day  operations,  and  a  model 
having  maximum  offensive  and  nrirvinmim  defensive  power  with  a  long  range 
and  heavy  bomb  load  far  night  operations.  It  was  believed  that  the  day 
bomber  would  serve  to  execute  a  swift  mission  requiring  precision  bombing 
and  ability  to  outrun  and  outfight  enemy  pursuit,  whereas  the  slower  night 
bomber,  with  a  heavier  bomb  load,  would  perform  general  bombing  and  rely 

15 

upon  darkness  to  help  elude  attack*  Meanwhile,  in  Army  headquarters, 

ihe  Ganersl  Staff  was  urging  the  standardization  of  bombardment  airplanes 

and  the  development  of  an  all-purpose  model,  presumably  to  reduce 

expenditures  for  research  and  experimentation.  General  Feehet,  Chief 

of  Air  Corps,  had  referred  this  matter  to  the  Commanding  Officer  of  the 

2d  Wing,  requesting  recommendations  from  the  2d  Bombardment  Group  and 

16 

the  Air  Corps  Tactical  School*  Major  Knerr  immediately  pointed  out 

that  it  was  folly  to  hamper  and  restrict  bomber  design  since  it  would 

eventually  lead  to  the  loss  of  the  Army's  most  powerful  military  weapon 

17 

through  incorrect  employment* 

Lt .  Col.  C .  C .  Culver,  Commanding  the  2d  Wing,  after  reviewing  the 

ih?stk:cti5d 
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reports  from  Kherr  and  the  Air  Corps  Tactical  School,  concurred  as  to 

the  necessity  for  "a  single  purpose  airplane  rather  than  one  which  may 

he  susceptible  to  modification  to  adapt  it  to  other  uses,  thereby  making 

it  a  mediocre  all-purpose  airplane  rather  than  a  first-class  single 
_18 

purpose  one,” 

Despite  strong  objections  from  the  airmen  who  were  still  flying 

obsolescent  service  bombers,  the  Chief  of  Air  Corps  ordered  the  Kateriel 

Division  to  proceed  with  the  engineering  development  of  the  fast,  bi-motored 

airplane  adaptable  for  day  and  night  bombing  operation  as  well  as  oIh 
19 

servation  missions*  The  Chief  of  Kateriel  Division  protested  that  the 

specifications  for  this  type  of  airplane  were  unsuitable  for  service 

operations  and  for  maty  months  considerable  correspondence  was  exchanged 
20 

on  the  subject. 


Major  Kherr  waited  more  than  six  months  for  specific  action  on  his 

recommendations.  Finally,  he  wrote  to  the  Chief  of  Materiel  Division 

urging  that  the  day  bomber  type  he  had  earlier  proposed  be  given  every 

21 

possible  assistance  and  priority.  Revised  specifications  for  day 
bomber  performance,  seconded  by  both  the  Bombardment  Board  and  the  Air 
Corps  Tactical  School,  were  also  proposed  in  Knerr’a  letters  a  high 
speed  of  160  miles  per  hour,  a  bomb  load  of  1200  pounds,  a  service  ceiling 
of  16,000  feet,  six  machine  guns,  normal  radius  of  action  of  250  miles, 

Art 

and  an  improved  bomb  carrying  device* 

Nevertheless,  contrary  to  the  requests  of  these  bombardment  proponents 
for  a  fast  day  bomber  of  special  design,  the  Materiel  Division,  in 
compliance  with  final  orders  from  the  Chief  of  Air  Corps,  developed  the 


Curtiss  10-35  as  a  twin-engine  observation  plane,  with  a  modified  version^- 
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The  Air  Corps  Tactical  School  concerned  over  the  growing  confusion 
regarding  the  designation  of  bomber  types,  recommended  in  March  1930  that 
two  models  of  bombardment  airplanes  be  adopted--*  light  model  carrying  a 
maximum  bomb  load  of  1200  pounds  and  a  heavy  model  carrying  a  minimum 
bomb  load  of  2500  pounds#  It  was  tactically  incorrect,  the  School  averred, 
to  designate  one  as  a  day  bomber  and  the  other  as  a  night  bomber.  Hhile 
the  former  would  normally  be  employed  by  day  and  the  latter  by  night, 
circumstances  would  frequently  require  a  reversal  of  operation,  thus 
causing  misunderstanding  as  to  the  true  employment  of  the  particular 

^  jlL 

model  under  existing  nomenclature.  The  Materiel  Division  supported 

the  views  of  the  School  and  added  that  because  of  the  small  number  of 

“types  of  bombardment  airplanes  which  will  probably  be  in  use  by  the  Air 

Corps,  no  difficulty  will  be  encountered  in  assigning  airplanes  to  the 

25 

two  classes  of  bombardment  operation.11 

Thus,  in  1930,  the  future  development  of  the  heavy  bomber  was  at 
best  unpredictable.  Its  proponents,  apparently  undismayed  by  the  adverse 
turn  of  events,  continued  to  plan  and  recommend  design  change#,  striving 
to  attain  two  main  objectives  for  later  types--long  range  at  high  altitude 
with  maximum  bomb  load  and  precision  bombing  equipment  for  both  high  and 
lew  altitude  operations . 

In  1931,  the  Air  Corps  5-year  aircraft  procurement  program  terminated. 
Although  the  Act  of  1926  had  authorized  1800  airplane#,  there  existed  a 
shortage  of  300  or  more,  and  of  the  total  number  procured,  only  39  were 
of  the  bombardment  type/"  Many  of  those  were  unsuitable  for  tactical 
use,  because  of  age  and  improper  type  distribution.  The  Baker  Board 
Report  stated  that  the  program  was  initially  delayed  and  subjected  to 
continuous  interference  and  postponement  by  the  failure  of  Congress  to 
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appropriate  all  funds  requested  by  the  War  Department  ,**  This  allegation, 

however,  did  not  agree  with  Air  Corps  budgetary  and  fiscal  records.  Over 

the  five  year  period,  the  appropriations  made  by  Congress (  in  most  cases 

exceeded  that  approved  by  the  Bureau  of  the  Budget;  drastic  reductions 

in  estimated  funds  requested  by  the  Air  Corps  were  made  by  the  Secretary 

of  War,  The  total  funds  requested  by  the  Air  Corps  for  the  five  year 

program  had  amounted  to  $182,759,059  but  the  Secretary  of  War  only  approved 

«  total  of  $126,126,476,  leaving  s  difference  of  $56,622,583* 

War  Department  Vision  end  Revision!  When  in  December,  1931,  the 

Ghief  of  Air  Corps  requested  all  bombardment  commanders  to  study  their 


organizations,  ta#tics,  aircraft  and  equipment  and  to  recommend  any 

changes  that  would  help  in  developing  more  efficient  operation  and  closer 

29 

teamwork  with  all  branches  of  the  Army,  it  was  thought  that  the  War 

Department  attitude  toward  bombardment  aviation  was  undergoing  definite 

change.  Pursuant  to  Colonel  Andrews'  memorandum  considerable  advancement 

was  made  during  the  next  two  years  in  bomber  design,  and  new  doctrines 

of  employment  were  formulated  and  tested  by  bombardment  units  in  a  concerted 

effort  to  improve  precision  bombing  methods.  Keanwhile,  however,  Great 

Britain  was  exerting  strong  pressure  at  the  Geneva  Conference  of  193 3 »  to 

30 

have  aerial  bombing  abolished  from  warfare  under  international  law. 

The  bomber  was  to  be  "outlawed11  along  with  chemical,  incendiary,  and 
bacterial  weapons.  Fortunately  for  bombsriment  proponents  the  dual  nature 
of  aircraft  resulted  in  the  issue's  remaining  hi$5ly  controversial.  No 
logical  way  could  be  advanced  for  limiting  the  size,  range,  and  weight¬ 
carrying  capacity  of  combat  aircraft  without  also  jeopardizing  the  future 
development  of  international  civil  aviation.  Finally,  while  the  session 
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was  still  in  progress  the  Germs*  delegation  withdrew  claiming  that  a 

QO 

deadlock  had  been  reached  in  the  international  negotiations.'" 

In  view  of  the  growing  uncertainty  in  the  international  situation, 
the  Drum  Board  convened  in  August  1933  to  review  and  revise  air  plans  for 
National  Defense.  Its  membership  was  composed  of  general  officers  of  the 
line,  the  General  Staff  and  the  Chief  of  Air  Corps  and  the  findings  of 
the  Board  were  unanimously  adopted  and  later  approved  by  Secretary  of  War 
George  H.  Bern.  In  the  report,  the  possibility  of  the  United  States* 
being  attacked  by  "enemy*  air  forces  was  discredited.  The  establishment 
of  a  General  Headquarters  Air  Force  of  1800  planes  was  proposed,  however, 
to  be  employed  strategically  for  long-range  reconnaissance,  for  inter¬ 
dicting  enemy  reconnaissance  and  movements,  and  for  offensive  action 
against  important  enemy  installations.  Tactically,  this  organization 
was  to  support  the  ground  forces  in  preparation  for  battle  by  engaging 
the  enemy  air  forces  in  combat.  The  concept  that  bombardment  aviation, 
acting  independently,  could  control  the  sea  lanes,  or  defend  the  coasts, 

or  produce  decisive  results  in  any  general  mission  contemplated  under 

'  33 

the  national  defense  policy, was  labeled  as  "visionary".  In  1934, 

Secretary  Dern  lent  force  to  this  report  by  denouncing  the  destruction 

of  armies  or  populations  by  bombardment  as  the  "phantasy  of  a  dreamer.* 

Ani  invader  of  the  United  States  would  be  unwilling  *to  waste  efforts 

in  meaningless  aerial  bombardment,*  Further,  he  believed  that  the 

procurement  of  great  numbers  of  airplanes  would  never  protect  the  American 

people  from  a  determined  foes  the  best  protection  wee  to  accept  and 

build  upon  American  tradition  and  not  to  "purchase  freedom  with  gadgets." 

RESTRICTED 
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The  moot  question  of  General  Staff  control  over  the  Air  Corps  was 

discussed  "by  the  Secretary,  who  declared  that  because  this  body  would 

net  accede  to  every  Air  Corps  demand,  it  had  been  accused  of  repressing 

aviation  development*  like  other  Army  agencies,  the  Air  Corps  "fretted* 

under  the  restrictions  of  unified  direction  and  to  surrender  to  its  every 

behest  would,  he -believed,  demonstrate  a  "willingness  to  discount  the 

34 

best  teachings  of  history." 

In  general,  the  opinions  voiced  by  Dem  were  echoed  by  the  majority 
of  officers  on  the  General  Staff,  who  could  not  envisage  the  need  for 
a  strong  air  arm,  especially  with  the  heavy  bomber  as  the  basic  offensive 
weapon.  The  Navy  Department,  in  particular,  criticized  the  Army  Air  Corps 
for  its  efforts  to  develop  and  employ  bombardment  aviation  for  coastal 
petrol,*  Since  the  Navy  was  traditionally  the  "first  line  of  defense* 
any  Army  air  activities  ranging  beyond  the  sea  lanes  was  considered  an 
infringement  upon  their  long-accepted  per  ogetlus  of  protecting  the 

35 

coastline  end  overseas  possessions* 

In  view  of  the  general  deprecation  in  high  military  circles  of  the 
value  of  heavy  bombardment  in  defending  the  nation,  the  statement  made 
by  General  Douglas  Mac  Arthur,  Chief  of  Staff,  in  June  1934,  was  especially 
liberal.  He  declared  that  the  bombardment  airplane  was  the  most  important 
element  of  the  GFQ  Air  Porce*  In  addition,  it  furnished  the  greatest 
striking  power  and  made  it  possible  to  inflict  damage  on  an  enemy  in 
the  rear  areas  of  his  armies  and  his  zone  of  interior,  which  no  other 
weapon  could  do*  When  the  Baker  Board  convened  a  month  later,  however, 


*  See  Appendix  A  for  e  full  discussion  of  this  controversy. 
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it  folly  concurred  in  the  statements  made  earlier  by  Secretary  of  War 

Dam.  The  Board  had  been  called  by  the  War  Department  to  study  future 

aircraft  requirements  for  the  Air  Corps,  and  in  consonance  with  its 

predecessor,  the  Drum  Board,  the  possibility  of  an  air  attack  upon  the 

United  States  was  strongly  decried.  Furthermore,  it  was  contended  that 

no  nation  could  possibly  maintain  sufficient  bombardment  aircraft  to 

conduct  heavy  raids  upon  American  cities,  even  if  aircraft  were  available, 

capable  of  crossing  the  Atlantic  or  Pacific  with  full  military  load, 

37 

attacking,  and  returning  to  their  base. 

Thus,  in  the  summer  of  1934>  the  views  of  bombardment  proponents  that 
the  nation  primarily  needed  for  its  security  a  large  mobile  force  of  land- 
based  heavy  bombers,  were  described  by  the  Baker  Board  as  the  "conceptions 
of  those  who  fail  adequately  to  consider  the  effect  of  ocean  barriers 
and  other  limitations.**  let,  it  was  the  very  impregnability  of  these 
natural  barriers  that  the  Air  Corps  challenged,  since  aircraft,  particularly 
bombers,  were  increasing  in  speed,  altitude,  and  range.  Keluctance  on 
the  pert  of  the  War  Department,  however,  to  appropriate  additional  fund3 
for  broad  experimental  bombardment  aircraft  development  plus  the  strong 
Navy  Department  effort  to  assume  control  of  all  land-based  bombardment 
operations  definitely  retarded  Air  Corps  efforts  to  promote  general 
acceptance  of  its  heavy  bomber  program. 

Despite  all  hampering  influences,  the  Materiel  Division  had  underway 
(since  July  1933)  a  preliminary  study  for  the  development  of  ar  experimental 
four-engine  monoplane  bomber  of  radical  design  to  solve  the  problem  of 
"maximum  range”  with  na  2,000  pound  bomb  load."  Favorable  results  from 
Wright  Field  prompted  the  Air  Corps  to  submit  its  "Project  I"  to  build 

ftEsnrmrrco 

THIS  PAGE  Declassified  IAW  E012958 


This  Page  Declassified  IAW  E012958 


THIS  PAGE  Declassified  IAW  E012958 


This  Page  Declassified  IAW  E012958 


Chapter  II 

THE  HEAVY  BOMBER  CONTROVERSY;  SECOND  STAGE,  1935-1939 

In  July  1935,  shortly  before  the  new  Aray  four-engine  monoplane 
bomber,  the  Boeing  XB-17,  made  its  successful  maiden  flight.  Brig*  Gen, 
Oscar  Westover,  Assistant  Chief  of  Air  Corps,  outlined  to  the  War  Department 
his  concept  of  future  bombardment  development  *  Citing  the  XB-17  and  the 
Martin  B-10  as  examples  of  the  long  range  and  short  range  bomber,  Westover 
believed  that  although  the  former  was  approximately  75  per  cent  higher  in 
cost  the  total  striking  power  of  the  heavy  bomber  was  far  more  inport ant 
than  mere  numbers  of  aircraft*  Assuming  that  the  performance  of  the  XB-17 
would  greatly  exceed  that  of  the  B-10,  it  was  considered  that  from  the 
standpoint  of  personnel,  operation,  and  maintenance  the  heavier  type 
would  be  more  economical  for  service  procurement ,  From  the  strategic 
viewpoint,  the  advantage  also  rested  with  the  larger,  long-range  bomber 
since  in  a  national  emergency  Hawaii,  Alaska,  or  Panama  could  be  reinforced 
with  little  initial  preparation*  As  bombers  increased  in  size  ami  range, 
it  was  believed  that  the  older  models  could  be  reclassified  as  medium  types 
and  employed  for  long  range  reconnaissance,  thus  obviating  the  necessity 
for  building  special  models  for  this  purpose.*- 

So  impressive  was  the  maiden  flight  of  the  XB-17  at  Seattle  on  28  July 
1935,  and  subsequent  performance  tests  conducted  by  the  Materiel  Division 
at  Wright  Field,  (in  August  1935  it  flew  nonstop  at  an  average  speed  of 
232  miles  per  hour  from  Seattle  to  Dayton,  a  distance  of  2100  miles)  that 
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the  Air  Corps  recommended  purchase  of  sixty-five  models  in  place  of 

on©  hundred  and  eighty-five  other  aircraft  previously  authorized  for 

2 

the  fiscal  year  1936*  Before  a  formal  evaluation  hoard  could  meet 
however,  the  original  JIB-17  was  destroyed  in  a  crash,  30  October  1935, 
and  although  official  investigations  cleared  the  bomber  of  mechanical 
and  structural  failure,  the  original  request  for  sixty-five  was  reduced 
to  thirteen  by  the  War  Department.^  Ultimately,  only  three  XB-17‘s  were 
specifically  ordered  for  service  test  and  it  wesn‘t  until  August  1937,  in 
fulfillment  of  a  contract  closed  17  February  1936,  that  all  13  had  been 
delivered*^ 

Meanwhile,  the  Materiel  Division  was  conducting  research  (begun  in 

1933)  and  experimentation  in  order  to  develop  an  ultra  long  range  bomber 

along  the  lines  earlier  mentioned  by  General  Westover*  Two  light  bombers 

were  cut  from  the  budget  estimates  for  1937  to  provide  necessary  funds  for 

the  experimental  construction  of  one  XB-15  (Project  A)  four-engine  model* 

When  the  revised  budget  reached  the  Office  of  Secretary  of  War  Harry  H . 

Woodring,  however  ibis  item  was  deleted  and  the  funds  reallocated  for 

5 

the  procurement  of  spare  engines  and  parts.  This  unfavorable  action  by 
the  War  Department  signified  to  Air  Corps  heavy  bomber  proponents  that 
their  efforts  to  increase  the  long  range  offensive  power  of  these  airplanes 
would  be  beset  with  difficulties,  delays,  and  drastic  reductions  of 
estimated  needs* 

General  Westover  apparently  had  early  recognized  the  possible  trend 
of  events,  for  in  November  1935  he  informed  all  Air  Corps  Stations  that 
Chief  of  Staff  General  Malin  Craig  had  advanced  the  opinion  that  the  Air 
Corps  had  suffered  in  the  past  because  of  failure  to  understand  its  many 
and  varied  problems  in  relation  to  other  brandies  of  the  Army,  As  a  result, 

RKST1?TtTRD  , 
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delays  lied  occurred  iii  the  completion  of  approved  aircraft  programs , 

In  addition  he  asserted  that  there  had  been  many  instances  of  too  aggressive 
and  enthusiastic  effort  hy  certain  Mr  Corps  officers  in  seeking  remedial 
measures  for  aviation  problems.  Their  methods  had  been  contrary  to  official 
procedure  and  thus  had  failed  to  attain  the  desired  results.  Although 
higher  authority  desired  to  establish  the  Air  Corps  on  an  effeotive  basis, 
officers  were  advised  to  accept  any  unfavorable  decisions,  avoid  open 
criticism,  and  refrain  from  making  recommendations  without  careful  deliberation 
of  the  facts  in  the  case .  All  future  controversial  opinions  on  service 
programs  were  to  he  submitted  through  appropriate  military  channels,^ 

Jour-Engine  Bomber  Procurement  Restricted;  Despite  strong  protests 
from  high  ranking  officers  of  the  Mr  Corps  and  GHQ  Mr  Force  during  the 
late  thirties,  the  War  Department  reduced,  substituted  for,  or  eliminated 
entirely,  the  estimated  needs  for  needs  for  heavy  bombers .  In  brief,  the 
critical  situation  confronting  the  heavy  bomber  proponents  is  exemplified 
by  the  fact  that  although  two  hundred  and  six  B-17*s  and  eleven  XB-15*s 
were  requested  in  Air  Corps  estimates  from  October  1935  through  30  June 
1939,  only  14  four-engine  airplanes  were  delivered  to  GHQ  Air  Force 

bombardment  units  up  to  the  outbreak  of  the  European  war-thirteen  B-17*s 

7  ,  ,, 

and  one  XB-15.  Inability  to  obtain  these  heavy  bombers  delayed  the 

normal  expansion  of  the  GHQ  Air  Force  into  a  strong  offensive  organization 

for  national  defense,  and  resulted  in  a  cross-fire  of  arguments  between 

the  Commanding  General  and  the  War  Department  with  the  Chief  of  Air  Corps 

literally  acting  a3  a  mediator, 

A  serious  blow  was  delivered  in  June  1936  to  the  proposed  procurement 
of  four-engine  bombers  for  reinforcement  of  garrisons  in  Hawaii,  Alaska, 
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and  Panama.  The  General  Staff,  in  studying  aircraft  procurement  for 
the  Air  Corps  in  FT  1938,  rejected  the  request  for  eleven  B**15‘e  and 
fifty  B-17’s,  declaring  that  no  tactical  or  strategic  requirement  existed 
for  a  service  bomber  with  a  3500  mile  range.  The  Chief  of  Xir  Corps 
was  advised  that  until  the  international  situation  indicated  a  need  for 
this  type  of  bomber  no  more  would  be  procured  except  for  experimental 
purposes.  Preference  would  be  given  to  the  purchase  of  the  medium  mange 
B-18  bomber  which  fulfilled  all  reasonable  military  requirements  and 
could  be  justified  from  the  standpoint  of  initial  cost,  maintenance 
expense,  and  operating  facilities.  As  a  future  policy,  the  Chief  of 
Air  Corps  was  also  directed  to  concentrate  his  efforts  and  available 
funds  for  acquiring  aircraft  of  reasonable  performance,  rather  than  have 

g 

nothing  as  a  result  of  reaching  for  the  ideal. 

Shortly  afterward,  Brig,  Gen.  H.  H.  Arnold,  Assistant  Chief  of  Air 

Corps,  protested  the  reduction  in  four»engine  bomber  estimates  for  the 

fiscal  years  of  1937-38,  and  recommended  adjustment  of  the  War  Department 

economy  polioy  toward  bombardment  aircraft  procurement  in  order  to  supply 

9 

the  requested  number  of  these  airplanes*  During  this  same  month,  September, 
the  War  Department  conceded  authority  to  the  Chief  of  Air  Corps  to  proceed 
with  proposed  plans  for  the  experimental  development  of  a  Project  D 
(XB-19)  four-engine,  ultra  long  range  bomber.  In  this  connection,  permission 
was  granted  to  exercise  an  option  with  the  Douglas  Aircraft  Company  which 
had  been  pending  since  October  1935,  and  one  model  was  to  be  constructed 
chiefly  to  provide  engineering  data  on  very  large  airplanes .  There 
followed,  however,  a  pointed  reminder  that  the  action  taken  did  not  in¬ 
dicate  a  fundamental  policy  change  on  the  part  of  the  War  Department  toward 

10 

long  range  hombardment  aircraft. 
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Although  the  War  Department  had  made  some  concessions  during  1936 
toward  the  development  of  superior  heavy  bombers,  the  situation  still 
remained  critical  at  the  close  of  the  year*  Lt .  Col»  ft.  E.  Brower, 

Assistant  Chief  of  Supply  Division,  informed  General  Arnold  In  December 
of  the  many  problems  facing  the  Air  Corps  in  procuring  four-engine  bombers. 
If  the  War  Depart 012 nt  failed  to  authorize  further  purchase  of  these  air¬ 
planes,  aircraft  manufacturers  who  had  been  encouraged  to  invest  large 
sums  of  money  in  experimental  development  would  be  confronted  with  serlou3 
difficulties.  Share  were  two  such  manufacturers— Boeing  and  Douglas— 
who  were  greatly  concerned  over  the  lack  of  planning  and  integrity  of 
intention  in  the  War  Department.  In  the  case  of  unforseen  exigencies, 
such  as  reduction  of  appropriations  and  engineering  and  procurement  problems, 
delays  were  understandable,  but  arbitrary  changes  without  cogent  reasons, 
when  large  private  expenditures  were  at  stake,  would  threaten  the  whole 

n 

future  of  the  aircraft  industry. 

Shortly  thereafter,  the  Chief  of  Air  Corps  reopened  the  heavy  bomber 

issue  with  the  Chief  of  Staff,  urging  that  twenty  B-17*s  be  added  to  the 

1938  budget  Estimate.  The  three  models  to  be  delivered  in  several  weeks 

would  permit  completion  of  performance  tests  in  time  to  include  these 

additional  airplanes  in  the  procurement  program.  (Contracts,  of  course, 

were  dependent  upon  the  final  results  of  the  tests.)  This  recommendation, 

12 

however,  was  disapproved  by  Secretary  of  War  Woodring. 

Much  pressure  wa3  exerted  in  the  early  months  of  1937  to  purchase  the 
ten  undelivered  B-17*s  contracted  for  in  1936.  Air  officers  believed  that 
accelerated  service  employment  would  impress  those  in  high  authority  with 
the  fact  that  this  bomber  possessed  the  superior  military  characteristics 


needed  to  bolster  national  defense.  The  three  HWL7* £  that  were  delivered. 
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in  J anuary-February  had  convicted  exhaustive  performance  tests  and 

were  labeled  by  the  GHQ  Air  Force  personnel  as  the  ’’best  ‘bombardment 

aircraft  in  existence .*  J  Nevertheless,  the  Boeing  option  was  still 

pending  in  the  summer  of  that  year.  In  an  effort  to  stir  action,  Maj* 

Gen,  Frank  LI.  Andrews,  Commanding  the  GHQ  Mr  Force,  strongly  urged  the 

War  Department  to  limit  all  future  bombardment  aircraft  procurement  to 

the  four-engine  type  since  a  large  number  of  twin-engine  models  were 

XL 

already  under  contract*^ 

In  answer  to  General  Andrews*  memorandum  General  Arnold  pointed  out 

that  the  basic  problem  requiring  clarification  was  the  role  and  employment 

15 

of  the  GHQ  Air  Force,  Some  confusion  existed  at  that  time  as  to  whether 

the  Air  Corps  or  the  Naval  Air  Service  should  provide  bombardment  aircraft 

for  National  defense.  It  was  the  opinion  of  the  General  Staff  as  well  as 

the  Navy  Department  that  the  Air  Corps  should  concentrate  on  the  development 

of  combat  aviation  that  would  give  close  support  to  the  ground  forces, 

leaving  the  long-range  defense  against  air  attack  to  naval  aviation.-* 

Arnold  stressed  the  necessity  of  settling  this  point  since  it  had  direct 

bearing  upon  the  future  procurement  of  four-engine  bombers*  And  he  also 

restated  his  objection  to  the  substitution  of  twin-engine  bombers  for 
16 

four-engine  models. 

Symptomatic  of  the  confusion  existing  among  the  General  Staff  as  to 
the  function  of  the  I3Q  Air  Force  and  the  relatives  merits  of  twin-engine, 
and  four-engine  bombers  is  the  discussion  Col,  H.  H.  C.  Richards,  Chief, 
Information  Division,  had  with  various  staff  officers.  He  found  that 
they  were  inclined  to  favor  the  procurement  of  the  B-1S  over  the  B-17, 
since  twice  as  many  of  +he  former  could  be  purchased  for  approximately 


*  See  Appendix  A,  . ,  . 
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the  same  amount  of  money.  They  also  believed  that  this  type  bed  superior 
flexibility  of  action  and  would,  be  less  costly  to  replace  in  ease  of  an 
accident.  In  addition  several  other  reasons  had  unfavorably  influenced 
General  Staff  opinion  toward  the  E-17.  One  was  the  fear  of  serious  public 
reaction  if  a  large  bomber  “cracked  up1*.  Another  concerned  a  definite 
promise  made  by  the  Secretary  of  War  to  provide  a  certain  number  of  air¬ 
planes}  authorising  purchase  of  the  more  expensive  B-17*s  would  result  in 
falling  short  of  the  goal.  Consequently,  the  future  procurement  of  the 
heavy  boniber  was  hanging  in  the  balance  and  it  seemed  that  little  could 
be  done  to  remedy  the  situation.  Richards  indicated  that  various  legal 
and  production  complications  were  also  contributing  to  the  delay  in 
procuring  B-17*s  and  was  of  the  opinion  that  wide  publicity  was  not  im¬ 
port  ant  at  the  time.  If  the  B-17  could  have  had  a  “ballyhoo**  campaign 
while  the  “argument  between  the  Chief  of  Air  Corps  and  the  Staff*  was 
underway  conditions  might  have  been  different.  He  believed  it  wasaivisable 

to  hold  off  until  Just  before  the  next  Army  Appropriation  Act,  since  the 

17 

Air  Corps  was  temporarily  *lickedtt  in  its  B-17  procurement  program. 

The  question  of  purchasing  the  ten  B-17‘s  again  arose  when  the  Adjutant 
General  informed  Secretary  of  War  ftoodring  that  the  award  for  these  air¬ 
planes  and  an  option  to  procure  five  additional  models— two  to  be  delivered 

IS 

in  spare  parts— was  in  conformity  with  approved  military  requirements. 

After  many  months  of  delay  it  finally  appeared  that  definite  action  was  to 
be  taken  to  order  these  long-awaited  bombers  for  the  GEQ  Air  Force. 

General  Andrews  informed  the  lfcsr  Department  in  September  1937  of  GHQ 
Air  Force  planning  for  future  development  and  employment  of  heavy  bombardment 
aircraft.  If  his  command  were  to  perform  its  rightful  role  in  national 
defense,  it  was  becoming  increasingly  important  that  the  V.ar  Department 

nwmtfmm  z  — . 
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thoroughly  consider  the  rapid  progress  being  made  in  aircraft  and  engines* 
Since  the  heavy  bomber  was  considered  the  prime  weapon  of  sirpower,  first 
priority  should  be  given  to  its  procurement  in  the  FY  1939-44  program.  The 
requirements  of  the  GEQ  Air  Force  were  based  upon  sourti  bombardment  ex¬ 
perience,  which  had  been  discussed  in  four  earlier  appeals  by  the  Commanding 
General.  The  major  points  presented  by  the  general  were  as  follows;  (1)  that 
the  heavy  load,  long  endurance,  multi-engine  bomber  should  be  considered 
only  as  a  powerful  instrument  of  defense j  and,  in  view  of  the  nation’s 
fortunate  strategic  position  and  its  defensive  policy,  such  airplanes,  as 
the  basic  element  of  the  GHQ  Air  Force,  were  essential  to  the  accomplishment 
of  its  mission;  (2)  that  such  an  airplane,  with  bomb  and  fuel  loads  inter¬ 
changeable  to  a  high  degree,  offered  the  most  economical  and  efficient 
means  of  performing  the  functions  of  reconnaissance  and  bombardment— although 
not  on  the  same  mission;  (3)  that  per  ton  of  bomb  load  and  per  square  mil* 
of  area  reconnoitered,  an  airplane  of  the  type  considered  was  actually 
cheaper  to  operate  than  small  medium  bombers,  such  as  the  B-10  or  B-18 
type;  (4)  in  view  of  the  above  factors,  the  process  of  aircraft  and.  engine 

experimental  development  had  to  continue  so  that  bombers  of  longer  range 

19 

and  superior  performance  could  be  made  available. 

General  Arnold,  in  commenting  later  on  Andrev,  ^recommendation,  advised 
the  War  Department  that  an  Air  Corps  Technical  Sub-Committ®  had  been 
designated  to  review  and  recommend  new  military  requirements  for  bombardment 
type  airplanes  to  he  procured  in  the  1939  program.  This  sub-committee 
was  composed  of  representatives  from  the  Supply  Division  of  the  General 
Staff,  the  GHQ  Air  Force,  the  Air  Corps  Materiel  Division,  and  the  Office 
of  the  Chief  of  Air  Corps.  A  meeting  had  already  been  held  in  September 
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of  that  year  and  another  was  scheduled  for  1  November .  Andrei  3  letter 

was  to  he  considered  by  the  Committee  and  a  report  prepared  for  the 

20 

Ghief  of  Air  Corps  for  appropriate  action. 

While  the  heavy  bomber  procurement  issue  was  shifting  back  and 
forth,  the  Air  Corps  Tactical  School  had  completed  a  study  of  the  War 
College  text  Air  Force  and  War  and  had  found  it  contrary  to  established 
Air  Corps  doctrines  and  School  policies  and  regulations.  In  its  treat¬ 
ment  of  bombardment  aviation,  for  example ,  the  text  emphasized  the 
"general  ineffectiveness"  of  this  arm.  One  hypothetical  case  was  cited 
as  evidences  "Hence  to  completely  isolate  all  of  the  51  largest  cities 
in  the  U.  S.  would  require  from  495,000  to  918,000  indirect  airplane 
attacks.*21 

Apparently  the  War  Department  concurred  in  this  judgement  by  the 

War  College  for  the  Air  Corps  was  forewarned  not  to  request  additional 

four-engine  bombers  in  Its  program  for  1939  but  to  submit  estimates  for 

22 

*2-engine  planes  exclusively."  When  the  Air  Corps  accordingly  sub¬ 
mitted  its  budget,  even  the  conservative  number  of  medium  bombers  designated 


wss  drastically  reduced. 
Experimental  Bomber 


Delayed*  Despite  the  continued 


objection  of  the  War  Department  to  heavy  bombardment  airplanes,  General 
Westover  in  late  1937  submitted  a  list  of  the  principal  characteristics 
desired  in  an  advanced  long-range,  high  altitude  bomber  and  requested  the 
approval  of  secretary  Woodring.  Performance  specifications  included 
a  minimum  high  speed  of  240  miles  per  hour  at  15,000  feet,  a  25,000  foot 
service  ceiling,  an  operating  range  of  2600  miles,  increased  armament, 
and  a  bomb  load  in  excess  of  2000  pounds.  The  mission  to  be  performed 
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was  described  e#  “long  range  reconnaissance  and  the  destruction  by  bombs 
of  lend  or  naval  materiel  objectives.*2^  Shortly  afterward.  Woodring, 
apparently  in  compliance  with  the  request  of  the  Chief  of  Air  Corps, 
circularized  twelve  aircraft  manufacturers  with  the  required  military 
characteristics  for  an  advanced  experimental  bomber.  A  short  informal 
design  competition  for  the  purpose  of  surveying  all  possibilities  of 
this  type  was  scheduled  for  an  eerly  date.  This  was  to  be  followed  by 
the  usual  formal  open  competition,  with  submission  of  experimental  models 
and  bids  about  one  and  a  half  years  after  issuance  of  circular  proposals, 
tentatively  set  for  May  1938 

Considerable  interest  was  being  manifested  in  early  1938  by  Air 

Corps  and  GHQ  Air  Force  officers  in  the  pressure  cabin  operation  of 

the  loclsheed  XC-35,  a  twin-engine,  low  wing  commercial  monoplane  (Blectra) 

which  was  then  undergoing  Ar*y  performance  tests.  Many  were  visualising 

the  possible  application  of  the  pressure  cabin  prirciplo  t©  bombardment. 

aircraft.  Col.  Frank  D.  Lacklend,  Acting  Chief  of  Materiel  Division, 

suggested  to  the  Chief  of  Air  Corps  in  February  that  the  time  appeared 

right  for  applying  the  experience  gained  in  over  100  hours  of  testing 

the  XG-35  to  the  construction  of  an  experimental  substratosphere  bomber* 

There  were  at  least  four  aircraft  manufacturers  possessing  facilities  for 

building  such  an  airplane,  in  which,  they  were  convinced,  a  pressure  of 

8000  feet  could  he  maintained  at  35,000  feet  for  efficient  crew  operation* 

The  estimated  cost  of  this  project  would  be  approximately  $2,000,000.  It 

was  recommended  that  a  portion  of  the  1938  funds  be  made  available  to  contract 

for  one  model,  with  the  balance  becoming  payable  the  following  year.  Action 

25 

was  urged  by  Lackland  before  1  July,  1938.  General  Weetover,  however. 
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wws  of  the  opinion  that  it  was  impractical  to  execute  Lack  land  %  plans 

in  view  of  the  limited  time  before  the  end  of  the  fiscal  year.  Therefore 

he  requested  that  the  existing  plan  for  the  development  of  pressure  cabin 

26 

aircraft  be  continued  until  further  notice* 


Brig.  Gen.  A.  W.  Robins,  however,  immediately  came  to  the  support 
of  hia  assistant  and  recommended  that  the  Chief  of  Air  Corps  obtain  from 
the  Office  of  the  Secretary  of  War  permission  to  proceed  with  the  proposed 
experimental  pressure  cabin  bomber  as  a  secret  project*  General  Arnold 
who  was  also  interested  in  the  substratosphere  bomber,  was  arranging  in 
March  1933  to  convene  an  Aviation  Board  at  Wright  Field,  composed  of 
representatives  from  the  Air  Corps  Wings,  the  GHQ  Air  Force,  the  Materiel 
Division,  and  his  office*  The  Board  was  to  evaluate  all  existing  data 
on  four- engine  bombers  and  recommend  the  military  characteristics  required 
for  the  development  of  more  advanced,  long  range,  high  altitude  types. 

When  General  Andrews  wired  the  office  of  the  Chief  of  Air  Corps  that 
his  special  representative,  Lt.  Col.  Joseph  T*  MeNanney,  could  not 
attend  because  of  the  forthcoming  GHQ  Air  Force  maneuvers.  General  Arnold 
expressed  the  opinion  that  the  conference  on  bombers  was  "important  enough 
to  warrant  the  best  brains  (HQ  has."  In  fact,  he  considered  it  more  # 
important  than  the  maneuvers*  General  Andrews  later  expressed  to 
General  Westover  his  own  growing  concern  over  the  delay  in  developing 
a  large,  ultra  long  range  bomber  of  the  250,000  pound  class.  Unt 13-  world 
stabilization  of  aircraft  size  was  an  actuality,  he  felt  that  the  Materiel 
Division  should  continue  to  study  mammoth  airplane  design,  utilizing  all 
available  funds,  engineering  skill,  and  materiel  in  the  production  of  an 
experimental  model.  The  application  of  the  pressure  cabin  principle  to 
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remained  certain  problems  to  solve,  such  as  the  development  of  sealed 
gun  apertures,  sealed  bomb  bays,  double  pressure  doors,  and  other  special 
equipment « 

Meanwhile,  the  controversial  issue  of  four-engine  bomber  procurement 
between  the  Air  Corps  and  War  Department  was  still  unresolved.  The  Chief 
of  Mr  Corps  had  been  reinforced  that,  in  accordance  with  the  directive 
of  the  Secretary  of  War,  only  twin-engine  models  would  be  procured *r 
1939*29 

General  Arnold,  nevertheless,  continued  to  champion  the  procurement 
of  the  erperiemntal  substratosphere  bomber.  He  recommended  to  the 
Secretary  of  War,  a  few  days  after  the  above-mentioned  memorandum  that 
a  contract  for  government-furnished  equipment  be  m«de  in  1938  from  Project 
A  funds  and  suggested  that  payments  for  partial  completion  of  the  project 
be  deducted  from  1939  allocations  with  option  to  pay  the  balance  in  the 

qrj 

ensuing  fiscal  year. 

It  is  noteworthy  that  in  June  1938,  motivated  perhaps  by  the  ahiow 
of  German,  Italian  and  Russian  air  power  in  the  Spanish  Civil  War,  the 
War  Department  changed  somewhat  its  restrictive  policy  toward  four-engine 
bomber  procurement*  Substitution  of  eleven  B-17ls  for  tbirty-two  B-18's 

31 

was  authorized  for  the  1939  program  by  the  Secretary  of  War.  Several 
days  before  this  authorization,  the  Chief  of  Air  Corps  had  requested 
that  the  1938  aircraft  estimate  be  amended  to  include  one  IB-20  (modified 
XB-15)  for  service  test  instead  of  procuring  two  similar  models  of  the 
XB-15.^2  But  the  Secretary  of  War  had  made  one  concession;  the  IB-20 
recommendation  was  rejected.  Arnold  was  informed  that  all  non- obligated 
funds  previously  allocated  for  1938  purchase  of  two  XB-15* s  would  be 
applied  to  procuring  the  twin-engine  bombers  already  approved  for  that 

yeer* 
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It  wes  during  this  year,  that  various  foreign  nations  were  stepping 

up  the  experimental  development  and  testing  of  large,  four-engine  high 

speed  bombers.  Some  of  their  models  had  surpassed  in  size  and  performance 

the  B-17.  Talcing  advantage  of  this  situation  General  Andrews  once 

-  gain  in  Jine,  advanced  many  reasons  to  keep  alive  the  projected  development 

of  the  substratosphere  bomber.  He  stressed  the  fact  that  such  an  airplane 

represented  at  least  five  years  of  continued  development  before  it  could 

3L 

be  "expected  to  fly  experimentally".  *  He  emphasized  strongly  foreign 
progress  in  four-engine  bomber  development  and  advocated  patrolling  the 
South  Atlantic,  Ale^kc  zrd  the  PMJJLpnine?  with  ultrr  lon^  range  bombers, 
since  the  international  situation  justified  maintaining  the  (HQ  Mr  force 
"in  peace  on  a  wartime  basis General  We stover,  however,  refused  at 
that  time  to  support  Generals  Andrews  and  Arnold  in  promoting  the  sub¬ 
stratosphere  bomber,  apparently  because  of  the  existing  policy  of  the 
War  Department,^ 

General  Andrews  again  in  June  stressed  the  need  of  expediting  bhe 
heavy  bomber  program.  With  all  major  nations  developing  pursuits  with, 
speeds  of  approximately  400  miles  per  hour,  the  B-18  type  of  bomber 
would,  be  "at  the  mercy"  of  these  planes  in  combat.  Andrews  strongly 
objected  to  equipping  the  GHQ  Air  Force  with  low  performance  medium 
bombers  when  four-engine  models  of  superior  performance  were  already 
available.  By  supercharging  the  B-17,  he  was  convinced  it  could  de¬ 
velop  a  speed  of  200  miles  per  hour  at  25,000  feet.  As  further  support 
for  his  case,  he  also  pointed  out  that  the  British  Mission  to  the  United 

States  in  193®  hsd  not  even  considered  the  procurement  of  the  B-18, 

38 

presumably  because  of  its  slow  speed . 
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General  Arnold  several  days  later  added  another  prop  to  Andrews* 
argument  by  informing  the  War  Department  that  aircraft  manufacturers 
were  not  building  experimental  twin-engine  bombers  to  enter  the  forthcoming 
design  competition.  He  recommended  cancellation  of  the  competition  with 
the  provision  that  Air  Corps  requirements  would  be  met  with  the  procure¬ 
ment  of  all  B-lTB’s  possible  under  the  exisitng  option.  The  performance 
of  this  airplene  had  already  surpassed  the  specifications  outlined  in 
the  latest  design  circular.  He  further  suggested  that  in  the  future  the 
medium  bomber  would  be  primarily  useful  for  transitional  training  of 
bombardment  personnel  and  units. ^ 

WterMihile,  the  Joint  Board  had  set  a  limitation  upon  the  maximum  size, 
range,  and  radius  of  action  of  bombardment  aircraft.  Its  objective  had 
been  to  determine  how  existing  types  could  be  perfected  to  meet  strategic 
requirements  with  stress  placed  on  standardization  and  decreased  cost* 

Final  conclusions  reached  by  the  Board  did  not  augur  well  for  the  future 
of  the  four-engine  bombers  "Based  on  the  present  situation  it  is  not 
considered  probable  that  the  Army  Air  Corps  will  he  called  upon  in  war 
to  perform  any  missions  that  require  the  use  of  reconnaissance  and  heavy 
bombardment  planes  of  greater  practical  ferrying  range,  greater  tactical 
radius,  and  greater  carrying  capacity  than  those  of  the  B-17."  However, 
it  would  be  called  upon  to  perform  missions  that  could  be  successfully 
executed  with  the  B-18  type  bomber  which  was  less  expensive  to  build  . 

Although  General  West over,  in  the  past,  had  adhered  as  fsr  as  practicable 
to  War  Department  policies,  he  apparently  saw  in  the  recommendations  of 
the  Joint  Board  the  death- knell  of  future  four-engjjoe  bomber  development. 

In  an  attempt  to  revive  the  long  dormant  matter  of  the  substratosphere 
bomber,  a  report  was  requested  from  the  Materiel  Division  concerning  the 
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practicability  of  holding  a  da sign  competition  preliminary  to  an  ex¬ 
perimental  project.  The  report  also  was  to  include  a  cost  estimate,  the 
probable  date  of  design  competition,  availability  of  funds,  a  project  to 
which  it  could  be  changed,  and  the  proposed  military  characteristics.*^ 
General  Arnold's  request  to  the  bar  Department  earlier  that  year  on  the 
same  project  was  answered  shortly  after  General  West  over  fs  memorandum 
was  sent  to  the  Materiel  Division.  The  Assistant  Secretary  of  War  informed 
Arnold  that  no  military  requirement  existed  for  a  substratosjfoere  bomber, 
and  that  General  Westover  again  had  been  directed  to  restrict  experimental 

aircraft  development  to  that  class  designed  for  close  support  of  the 
42 

ground  forces* 

The  future  of  the  heavy  bomber  looked  dark  in  August  1938.  Generals 
Andrews  and  Arnold  had  received  a  definite  “no*1  to  their  many  requests  for 
concentration  on  four-engine  bomber  development  with  a  pointed  reminder 
that  it  was  for  the  “best  interests  of  national  defense.*^  The  Materiel 
Division  was  complaining  of  its  difficulties  in  conducting  bombardment 
research  and  experimentation.  The  Chief  of  the  Division,  General  Robins, 
was  of  the  opinion  that  the  restrictive  policies  formulated  by  the  Bryden 
Board  in  1936  were  still  hampering  Division  functions,  resulting  in  shortage 
of  personnel,  insufficient  funds,  and  lack  of  essential  engineering  equipment 
for  conducting  experimental  tests.  Because  of  this  situation,  the  Division 
had  been  uneble  to  prosecute  projects  to  a  degree  that  w£P  essential  to 
keep  pace  with  foreign  bombardment  development.  They  were  still  forced 
to  adhere  to  long  obsolete  military  characteristics  for  bombers  since  the 
War  Department  was  trying  to  keep  procurement  costs  at  a  low  level*  Air¬ 
craft  manufacturers,  in  view  of  the  trend  toward  stabilization  of  design. 
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caused  by  the  War  Department *s  emphasis  on  economy  were  disinterested 
in  developing  superior  performing  bombers. 

One  statement  in  the  Bryden  Report  had  been  considered  particularly 
detrimental  to  heavy  bomber  development  and  procurement .  It  had  pointed 
out  that  the  romantic  appeal  of  aviation  had  induced  a  large  section  of 
the  public  and  even  a  substantial  element  of  the  Air  Corps  to  accept 
the  conclusion  that  future  wars  would  be  decided  by  large  independent 
fleets  of  super-performing  aircraft.  This  false  concept  of  employment- 
according  to  the  Report— coupled  with  the  allure  of  increased  speed,  range, 
and  size,  had  led  to  a  striving  for  the  ultimate  possibilities  in  aircraft 
rather  than  fulfilling  practical  military  needs  J***  General  Robins  strongly 
disagreed  with  this  allegation,  because,  in  his  opinion,  American  aircraft 
were  useless  unless  they  were  equal  or  superior  to  thcap  of  a  potential 
enemy.  He  alluded  to  vast  sums  of  money  being  spent  abroad  to  perfect 
heavy  bombardment  airplanes  and  deplored  the  obvious  disregard  of  this 
fact  by  the  War  Department .  If  this  condition  continued  it  was  hound 

45 

to  result  in  "grave  consequences."  High  ranking  officers  of  the  Air 
Corps  and  the  C-HQ  Air  Force  in  1933  were  practically  in  accord  over  the 
myopic  perspective  of  the  War  Department.  They  observed  with  growing 
concern  the  accelerated  development  of  combat  aircraft  by  European  and 
Asiatic  powers.  Although  they  continued  their  effort  to  rescind  the 
existing  War  Department  policies  of  bombardment  aircraft  procurement, 
little  had  been  accomplished. 

General  Arnold,  in  the  mid-summer,  was  again  manuevering  with  the 
War  Department  in  an  attempt  to  obtain  reconsideration  of  the  ban  on  four- 
engine  bombers.  He  pointed  out  to  General  Westover  that  if  certain 
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recommendations  were  made  regarding  medium  bomber  procurement  it  might 

assure  the  Secretary  of  War  of  Air  Corps  compliance  with  his  desires* 

Consequently,  his  attention  it  was  hoped  would  be  diverted  from  the 

heavy  bombers  until  additional  data  was  assembled  to  warrant  reappraisal 

of  the  action  taken  in  the  matter*^  General  Westover,  increasingly 

concerned  over  the  complications  and  strong  opposition  encountered  in  his 

effort  to  achieve  a  workable  and  balanced  aircraft  program,  once  again 

expressed  his  views  on  the  unsatisfactory  situation  to  the  War  Department 

late  in  August  1936.  He  urgently  recommended  that  the  procurement  of 

four-engine  bombers  be  continued  and  that  the  substratosphere  bomber 

project  be  started  immediately.  Original  estimates  for  these  aircraft, 

as  set  up  for  194-0,  were  based  on  thorough  analysis  of  Air  Corps  needs 

and  Westover  felt  that  the  Joint  Board  disapproval  of  further  development 

of  four-engine  bombers  had  been  unjustified.  Unless  the  Air  Corps  was 

able  to  maintain  a  comprehensive  and  progressive  aircraft  program,  there 

would  be  no  continuity  of  effort  nor  efficient  planning.  Decisions  and 

actions  would  ba  based  on  a  ^hit-or-miss"  basis,  depending  upon  the 

expediency  of  the  moment,  thus  creating  indecision,  uncertainty,  and 

confusion  in  the  Air  Corp3  as  well  as  the  General  Staff  regarding  ultimate 

objectives.  He  conceded  that  budgetary  limitations  might  well  force 

revisions  from  time  to  time,  but  these  should  be  only  by  way  of  deferment 

47 

or  minor  adjustment. 

General  'Westover  received  an  answer  in  October,  informing  him  that 
the  loodring  Air  Corps  Program,  approved  in  March  of  that  year,  could  be 
used,  as  a  guide  in  formulating  annual  requests  for  funds,  but  that  "4- 
engine  bombers  will  not  be  included  in  the  estimates  for  F3C*s  1940  and 
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1941  *  .  »M  He  was  further  act  vised  that  the  War  Department  we  a  fully 
aware  of  the  needs  of  the  Air  Gorps.  It  was  clear  that  none  of  the  effort 
of  his  service  to  develop  superior  bombers  of  greater  speed,  range,  action, 
and  ability  to  cerry  heavy  bomb  loads  changed  the  traditional  Army  conception 
that  the  infantry  division  was  the  basic  combat  element  by  which  battles 
were  won  and  enemy  field  forces  destroyed.  In  the  future  development  of 
aircraft  and  the  preparation  of  requirements  as  to  type  and  number  of 
aircraft  the  Chief  of  Air  Corps  was  to  be  guided  by  the  Ysar  Department’s 
desire  to  obtain  and  develop  only  such  aircraft  as  were  suitable  for  close 
support  of  the  ground  forces. 

Although  there  could  remain  little  doubt  of  the  War  Department  attitude 

toward  the  heavy  bomber,  a  loophole  was  inadvertantly  provided  for  hhe 

development  of  the  much-discussed  substratosphere  bomber:  the  restrictions 

imposed  on  experimental  development  of  four-engine  aircraft  had  been  declared 

rescinded,^  The  new  Chief  of  Air  Corps,  Maj.  Qen.  H.  H.  Arnold,  seized 

the  opportunity  provided  by  this  change  of  policy  to  expedite  action  on 

the  substratosphere  bomber  project.  The  Chief  of  Materiel  Division  was 

requested  to  submit  plans  for  its  procurement  as  originally  approved 

50 

under  the  Research  and  Development  program  for  FY  1939* 

General  Staff  Modifies  Heavy  Bomber  Policy:  Evidence  of  growing 
General  Staff  interest  in  heavy  bombardment,  came  to  light  when  Brig* 

Gen*  George  C.  Marshall,  new  Deputy  Chief  of  Staff,  gave  full  support  to 
General  Arnold’s  vigorous  effort  to  build  up  Army  slrpower  with  a  strong 
force  of  heavy  bombers.  In  November,  he  cited  to  Chief  of  Staff  General 
Craig  numerous  reasons  why  it  was  essential  to  increase  procurement  of 
the  new  turbo-supercharged  B-17B:  it  could  operate  successfully  in  spite 
of  partial  engine  failure;  its  long  range  permitted  swift  reinforcement 
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of  foreign  garrisons;  it  could  patrol  wide  sea  areas  and  protect  shipping; 

it  possessed  strong  offensive  power  against  eneay  war  vessels;  and  it 

could  perform  far  greater  counter-air  force  operation  than  any  existing 

twin-engine  bomber.  According  to  Air  Corps  standards,  the  B-18  bomber 

was  obsolescent,  and  it  was  actually  less  expensive  to  procure  the  superior 

B-17  when  the  cost  and  effort  required  per  pound  of  bomb  load  was  considered! 

four  B-18* 3  were  necessary  to  carry  the  load  of  one  B-17  to  any  distance 

up  to  1100  miles;  the  operating  crew  of  one  B-17  was  composed  of  only 

nine  members  compared  to  twenty-eight  for  four  B-18’s;  only  eight  men 

were  required  in  ground  crew  maintenance  for  one  E-17  compared  to  sixteen 

for  four  B-I3*s«  In  addition,  the  initial  cost  of  one  B-17  was  only 

$280,000  as  against  $400,000  for  four  2-18*3.  Since  the  B-17  was  considered 

the  outstanding  heavy  bomber  of  the  world,  it  was  essential,  in  order  to 

meet  the  emergency  procurement  program  established  by  the  President  for 

increased  air  power,  to  purchase  them  in  maximum  quantities  within  the 
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capabilities  of  existing  aircraft  facilities*  On  4  January  1939>  the 
President  provided  the  key  to  the  official  change  in  attitude  toward 
bombardment  airplane  development,  as  well  as  to  rearmament  in  general* 

In  his  message  to  Congress  on  that  day  he  declared  that  "we  have  learned 
that  survival  cannot  be  guaranteed  by  arming  after  the  attack  begins— 
for  there  is  new  range  and  speed  to  offense.9-®  With  the  growing  support 
of  the  General  Staff,  Air  Corps  leaders  in  1939  concentrated  upon  the 
experimental  development  of  advanced  type  aircraft  and  urged  expansion  of 
the  bombardment  strength  of  the  GHQ  Air  Force*  They  also  kept  a  critical 
eye  on  the  accelerated  research  and  experimentation  in  airplane  design 
abroad.  President  Roosevelt  also  took  cognizance  of  foreign  technical 
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advances,  which  led  him  to  make  the  following  warning  regarding  Hemisphere 
Defenses 


Information  from  other  nations  leads  us  to  telieve  that  there  must 
be  a  complete  revision  of  our  estimates  for  aircraft.  The  Baker 
Tosid  report  of  a  few  years  ago  is  completely  out  of  date.  No 
responsible  officers  advocate  building  our  air  forces  up  to  the 
total  either  of  planes  on  hand  or  of  productive  capacity  equal 
to  the  forces  of  certain  other  nations.  We  are  thinking  in  the 
/sic7  terms  of  necessary  defenses,  and  the  conclusion  is  inevitable 
that  our  existing  forces  are  go  utterly  inadequate  that  they  must 
be  immediately  strengthened*^ 

Spurred  on  by  such  policy  a  concerted  effort  was  beginning  to  be  made 
by  all  Air  Corps  personnel  to  obtain  a  real  solution  to  the  manifold 
problems  involved  in  building  up  the  long  inadequate  air  power  of  the 
nation. 

In  March,  the  War  Plans  Division  was  requested  to  prepare  a  com¬ 


prehensive  air  force  study,  based  on  accepted  doctrines  of  aviation 
employment*  Conclusions  reached  by  two  specially  appointed  committees 
were  to  be  analyzed  and  submitted  in  a  final  report  to  the  Chief  of  Staff* 
The  following  points  were  stressed;  (1)  that  the  initial  air  objectives 
of  an  enemy  would  be  American  air  bases  in  Hawaii,  Puerto  Rico,  Panama, 
and  other  exposed  areas;  (2)  a  well- led  and  deter.iinji  air  attack,,  once 
launched,  could  not  be  stopped  by  American  defenses,  although  serious 
losses  could  possibly  be  inflicted  upon  the  enemy;  (3)  it  was  the  duty 
of  the  Air  Corps  to  provide  a  powerful  striking  force  and  the  necessary 
strategic  bases;  and  (4)  the  land-based  heavy  bomber  was  declared  superior 
for  national  security  because  of  its  flexibility  of  employment  and  strong 
offensive  performance.  Further,  to  prevent  the  launching  of  an  air  attack 
against  the  United  States,  the  Air  Corps  was  to  have  on  hand  sufficient 


combat  aircraft  possessing  adequate  range  and  power  to  reach  and  successfully 
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destroy  any  actual  or  potential  base  held  by  sn  enemy  before  he  could 
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attack  critical  areas  of  the  United  States  and  her  possessions* 

This  memorandum  in  its  entirety  represented  a  composite  view  of  the 
varied  sir  power  concept*  expressed  in  the  past  by  Geherals  Mitchell* 

We stover,  Andrews,  Arnold,  Bobins  and  many  other  air-minded  officers. 

It  wes  the  culmination  of  the  many  years  of  effort  spent  ty  bombardment 
proponents  in  trying  to  awaken  the  War  Department  to  a  clearer  understanding 
of  the  extensive  air  defense  problems  and  of  the  ever-growing  need  of 
e  strong  offensive  air  force  built  around  the  heavy  bomber. 

In  the  ensuing  months  of  1939,  although  some  controversial  points 
arose  in  the  bombardment  expansion  program,  the  attitude  of  the  Wee 
Department  underwent  a  favorable  change.  Individual  opinion  was  submerged 
in  the  coordinated  effort  to  build  up  sufficient  aircraft  strength, 
accelerate  pilot  and  technical  training,  and  expand  the  tactical  and 
strategical  doctrines  of  air  force  employment  before  the  anticipated 
outbreak  of  a  European  war.  This  change  of  attitude  was  exemplified  in 
August  by  the  Secretary  of  War’s  approval  of  the  procurement  within1  nine 
months  of  forty-two  heavy  bombers  of  improved  performance  to  meet  the 
shortage  of  these  aircraft  in  the  GHQ  Air  Force  tactical  units . 
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Chapter  III 

WAR— THE  END  OF  THE  HEAVY  BOMBER  CONTROVERSY 

As  the  Nazi  mechanized  legions  rolled  across  Europe  in  late  1939, 
following  in  thw  wake  of  the  greet  striking  power  of  the  Luftwaffe  air 
fleets.  Air  Corps  leaders  were  deeply  concerned  about,  the  continued  delay 
in  carrying  out  plans  for  augmenting  the  offensive  strength  of  the  (HQ 
Mr  Force.  Survey  of  critical  military  aviation  conditions  within  the 
service  and  analysis  of  the  employment  of  air  components  by  the  warring 
nations  had  further  supported  the  stand  that  American  air  power  must 
match  and  surpass  in  size  and  efficiency  that  of  the  belligerents  or  it 
would  fail  in  its  primary  mission  to  defend  the  continent  and  insular 
possessions  on  M-Day. 

The  obvious  lesson  that  wes  being  written  in  air  warfare  abroad 

intensified  the  imperative  need  for  developing  and  producing  larger  and 

more  powerful  heavy  bombers  capable  of  immediate  reinforcement  of  American 

frontier  garrisons  in  Alaska,  Hawaii  and  Panama  in  care  of  a  national 
1 

emergency.  Since  basic  Air  Corps  doctrines  were  predicated  on  the  capacity 

of  an  air  force  to  exert  its  power  decisively  and  with  greet  tactical  and 

strategical  mobility,  lack  of  the  necessary  aircraft  having  the  radius 

of  action  to  perform  those  missions,  defeated  the  fundamental  purpose  for 
o 

its  existence* 

In  1937,  Maj*  Gen,  Frank  K,  Andrews,  Commanding  th4  GHQ  Air  Force, 
had  stated  that  the  United  States  was  in  a  predicament  similar  to  that  of 
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many  European  notions— it  heel  no  air  frontiers.  He  had  deplored  the 

complacent  attitude  toward  national  defense  and  the  failure  to  properly 

develop  and  utilize  American  air  power  to  the  end  that  “we  shall  at  least 

be  at  all  times  a  little  bit  better  than  the  other  fellow It  had  been 

Andrews1  contention  thet  the  potential  resources  of  the  nation  were  not 

a  substitute  for  an  actual  air  force.  Aircraft  which  were  on  the  drafting 

board  and  in  statistical  tables  of  resources  and  manpower  could  only  be« 

3 

oome  air  power  in  the  future— too  late  for  tomorrow* s  employment .  Such 

a  condition  confronted  Air  Corps  leaders  in  late  1939  as  they  previewed 

the  employment  of  air  power  in  modern  warfare* 

Lt*  Col,  Carl  Spsste,  Chief  of  Plans  Division,  submitted  to  the 

Chief  of  Air  Corps  on  the  same  day  as  Germany' s  invasion  of  Poland  a 

searching  study  of  the  employment  of  long  range  heavy  bombardment, 

particularly  in  the  potential  Far  Eastern  Theater  of  War,  He  strongly 

advocated  the  immediate  development  of  heavy  bombers  with  superior  tactical 

radius  and  high  altitude  performance  to  that  of  existing  types  to  insure 

the  success  of  any  strategic  offensive  air  operations  which  the  Air  Corps 

4 

aight  be  called  upon  to  perform. 

Since  early  1939,  Air  Corps  tactical  staffs  and  Materiel  Division 
engineers,  under  pressure  from  Kaj.  Gen.  H.  H.  Arnold,  Chief  of  Air  Corps, 
had  been  conducting  design  investigations  and  holding  conferences  with 
leading  manufactures  of  large  capacity  airplanes  in  order  to  determine  the 
military  requirements,  characteristics  and  performance  of  long  range  bombers 
in  the  200,000  pound  class.  As  a  result,  Arnold  had  been  informed  that 
it  wes  technically  possible  to  develop  and  produce  such  a  bomber  capable 
of  a  range  of  5333  miles  with  a  normal  bomb  load  of  2000  pounds  and  a 


l'-,  »i  1 

tHIS  PAGE  Declassified  IAW  E012958 


This  Page  Declassified  IAW  E012958 


minimun  high.  speed  of  300  miles  per  hour*  Shortly  afterward,  he  took 

definite  action  to  get  an  experimental  heavy  bomber  project  under  way 

by  suggesting  a  plan  of  development  ard  procurement  to  the  Assistant 

Secretary  of  War.  It  was  indicated  that  the  Air  Corps  Research  and 

Development  program  for  the  fiscal  year  1940  provided  funds  for  design 

studies  and  engineering  data  for  a  four-engine  pressure  cabin  airplane 

of  military  characteristics  and  performance  superior  to  those  of  the 

B-17  end  B-24.  In  an  informal  competition,  preliminary  data  was  to  be 

solicited  from  manufacturers  qualified  and  skilled  in  the  production  of 

large  high  performance  military  aircraft.  Winning  bidders  would  be  awarded 

experimental  contracts  for  wind  tunnel  models  and  mock-ups,  stress  and 

engineering  analyses.  Additional  tests  in  the  MCA  laboratories  would 

result  in  complete  clarification  of  the  design  in  accordance  with  the 

6 

latest  military  characteristics* 

The  proposed  bomber  would  have  a  tactical  operating  radius  of  2000 
miles  (5333  mile  range)  at  economical  cruising  speeds  averaging  200  miles 
per  hour  or  more  with  a  normal  bomb  load  of  2000  pounds.  A  high  speed 
of  450  miles  per  hour  above  20,000  feet  was' envisioned  with  full  con¬ 
sideration  given  to  effective  bombing  and  efficient  crew  functioning. 


Allowances  were  to  be  made  for  interchangeability  of  bombs  for  fuel  so 
that  a  maximum  bomb  load  of  8000  pound  3  could  be  carried  for  short  range 
operations.  Defensive  armament  was  to  consist  of  the  gun  Installations 
and  fire  control  apparatus  necessary  to  effectively  protect  the  airplane 
while  performing  its  mission.  In  view  of  the  new  structural  design  features 
necessary  to  produce  such  an  airplane,  the  Air  Corps  took  cognizance  of 
the  compromises  that  would  arise  as  a  result  of  technical  limitations 
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■within  the  industry.  Emphasis,  therefore,  was  placed  on  simplicity  of 

7 

general  design  consistent  with  maximum  performance* 


®he  Assistant  Secretary  of  War  approved  the  recommendations  and 

authorized  issuance  of  requests  for  manufacturing  bids.  In  this  connection, 

8 

Bequest  for  Data  R-40B  was  distributed  in  January  1940.  Bub  ns  preliminary 

designs  and  proposals  began  to  flow  into  the  Materiel  Division,  the 

observations  and  reports  on  the  progress  of  the  air  vrer  in  Europe,  dispatched 

9 

by  military  attaches*  brought  about  a  number  of  revisions  in  the  original 
Specifications  by  the  Air  Corps  Tactical  Staff,  These  included  such 
features  as  leakproof  fuel  tanks,  remotely  controlled  multiple  gun  turrets* 

*1  ll 

heavier  caliber  guns  and  cannon,  armor,  and  improvement  in  over- all  performance* 
As  a  result  of  the  radical  changes  dictated  by  newer  employment  of 
combat  aircraft  abroad,  all  bid  proposals  already  submitted  for  the  official 
opening  of  March  7  were  rejected.  Considerable  difficulty  was  experienced 


by  the  Materiel  Division  in  incorporating  the  revisions.  The  paucity  of 


data  and  information  available  from  the  subcontracted  manufacturers  of 


fire  control  equipment,  armor  plating,  leakproof  fuel  tanks,  and  other 

important  accessories,  resulted  in  confusion  of  requirements  because  of 

insufficient  time  for  these  organizations  to  study  the  application  of  this 

11 

equipment  to  military  aircraft. 

Upon  resubmission  of  new  bids  on  project  R-40B  in  May*  an  Engineering 

Committee  end  Evaluation  Board  selected  as  the  winning  bidders  Boeing  and 
12 

Lockheed,  Ester  Consolidated  was  added  as  a  third  source  of  procurement 
in  light  of  the  high  priority  that  had  been  assigned  to  this  development 
by  the  Secretary  of  War*  The  Boeing  Aircraft  Company,  with  its  long 


experience  in  constructing  the  B-17  and  B-15,  was  authorized  in  September 
1940  to  produce  the  first  very  heavy  bomber  to  incorporate  pressure-cabin 
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installations  and  other  radical  changes  in  design  and  armament.  It  was 
later  designated  the  XE-29.^  And  while  Lockheed  Aircraft  Corporation, 
which  had  intended  to  revamp  the  "Constellation"  (C-69)  then  under 
development  into  a  bomber,  was  later  forced  to  withdraw  its  bid  because 
of  the  heavy  demand  for  its  F-28s ,  Consolidated  Aircraft  Corporation 

15 

was  awarded  a  contract  for  an  experimental  model  known  as  the  13-22. 

Air  Corrs  Extansicn  Iropram  and  Feraisnhere  Defense:  While  the 

aircraft  manufacturers  rere  preparing  bid  proposals  for  Request  for  Data 

R  4GB,  General  Arnold  was  studying  future  procurement  plans  for  heavy 

bombers  authorised  in  the  Air  Corps  Expansion  Irogr&m.  The  Assistant 

Secretary  of  bar  had  informally  requested  the  opinion  of  General  Arnold 

regarding  the  possibility  of  purchasing  five  hundred  service  type  heavy 

bombers  for  FSl  194C  to  the  exclusion  of  other  aircraft  models.  Arnold 

advised  that  two  hundred  and  eighty-seven  bombers  should  be  procured  in 

the  500  Program  for  that  year,  since  he  questioned  if  any  number  in 

excess  of  that  amount  would  be  approved  by  the  Bureau  of  the  Budget  and 

Congress.  Shis  decision  was  based  on  the  estimated  requirements  for 

heavy  bomber  groups  and  long  range  reconnaissance  squadrons  to  be  assigned 

16 

to  the  continental  United  States  and  insular  possessions. 

In  the  Spring  1940,  however,  General  Arnold  advised  Secretary  Woodring 

that  total  numbers  of  airplanes  were  often  a  misleading  criterion  of 

the  relative  air  power  of  the  nation.  Once  again  he  emphasised  the 

importance  of  the  long  range  heavy  bomber  in  hemisphere  defense,  pointing 

cut  that  Germany^  ability  to  perform  long  range  bombardment  missions 

was  approximately  four  times  that  of  the-  Allies.  He  declared  that  if 

England  had  possessed  morf  long  range  bor.be re  she  could  have  been  more 

17 

effective  in  offensive  warfare. 
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The  new  Commanding  General  of  the-  GHCi  Air  Force,  tdaj.  Gen.  Delos 
C*  Emmons,  shared  General  Arnold**  view  on  long  range  heavy  bombers,  for 
in  June  he  wrote  at  length  to  the  Chief  of  Air  Corps  on  this  matter.  Ee 
advised  Arnold  that  the  Air  Corps  must  avoid  making  the  sane  mistake  that 
the  British  had  made  by  building  up  a  sizable  defensive  air  force  consisting 
largely  of  interceptor  fighters  and  light  reconnaissance  bombers,  when 
there  was  a  great  need  for  long  range  heavy  bombers  to  conduct  strategic 
operations.  He  pointed  out  that  the  tremendous  German  forces  engaged  in 
Korthern  France  had  England  on  the  flan}:  of  their  lines  of  eomi.iunic*tion- 
railways,  waterways,  and  roadways  jammed  with  troops  and  materiel  moving 
to  the  front~«sll  extremely  vulntrablt  to  continuous  air  attack.  Al¬ 
though  these  forces  v/ere  well  within  range  of  British  medium  bombers,  the 
EAF  was  unable  to  concentrate  sufficient  numbers  of  aircraft  to  effect 
disorganisation  on  any  major  scale.  Emmons  believed  that  never  before 
had  such  an  opportunity  existed  for  England  to  apply  air  power  for  securing 
decisive  results,  and  the  lack  of  heavy  bombers  would  undoubtedly  prove 
costly.  In  view  of  this  he  strongly  advocated  acquiring  Y.ith  a  minimum 

of  delay  a  strong  force  of  long  range  bombers  to  defend  America  against 

18 

actual  or  threatened  sir  attack. 

General  George  C.  Marshall,  Chief  of  Staff,  also  received  a  lengthy 
letter  during  the  same  month  from  Brig.  Gen.  J.  E.  Chaney  of  the  Air 
Defense  Command,  regarding  the  imperative  need  for  developing  and  producing 
large  numbers  of  long  range  bombers.  It  was  believed  that  a  huge  force 
of  bombers,  capable  of  carrying  wear  and  destruction  to  Berlin,  would  prove 
a  constant  threat  to  German  aggression  and  provide  counter  air  force 
operations  against  any  attempt  she  might  make  to  establish  fcases  in  or 
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ne&r  the  Western  Hemisphere,  General  Chaney's  suggestions  were  concurred 
in  hy  General  Andrews,  Assistant  Chief  of  Staff,  the  War  flans  Division, 
and  General  Arnold.  The  latter  elaborated  on  some  of  Chaney's  remarks, 
emphasizing  the  importance  of  range  in  bomfctr&ment  aircraft  and  the  pre¬ 
ponderance  of  this  type  of  aircraft  needed  to  assure  successful  defensive 
action  in  case  of  war.  The  Nasi  occupation  of  Holland,  Belgium,  and  France, 
and  the  inability  of  England  to  offer  resistance  because  of  lack  of 
offensive  aircraft,  were  cited  as  clear  examples  of  the  condition  that 
might  confront  the  United  States.  A  stong  air  offensive  had  obviously 
become  an  essential  prelude  to  successful  strategic  action,  and  this  was 
possible  only  through  the  employment  of  long  range  bombers. 

The  Chief  of  Staff  was  further  advised  that  the  Air  Corps  Research 
and  Development  Program  for  Fiscal  Year  1941  bad  been  so  set  up  that  a 

large  portion  of  development  effort  would  be  allocated  toward  procuring 

on 

long  range  bombers  superior  to  all  existing  equipment. 

During  the  closing  months  of  1940,  the  Materiel  Division,  in  conjunction 
with  Boeing  and  Consolidated,  concentrated  on  the  initial  experimental 
development  of  long  range  bombardment  airplanes  equipped  with  pressure 
eaoins  and  strong  fire  power*  They  were  working  against  time,  since  the 
critical  war  conditions  abroad  had  pointed  to  the  urgent  need  for  mobilizing 
a  huge  air  force  primarily  composed  of  heavy  bomber  types.  The  Battle 
of  Britain  had  started  in  August  and  was  increasing  in  tempo  as  the  Germans 
launched  sustained  mass  day  bombing  attacks  against  military  and  non-military 
objectives.  In  early  October,  after  heavy  attrition,  the  Luftwaffe  had 
shifted  to  night  area  bombing  which  continued  until  the  end  of  the  month, 
at  which  time  the  Battle  of  Britain  ended  in  a  stalemate.  The  significant 
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lessons  learned  by  Air  Corps  strategists  and  tacticians  from  the  blunders 
made  by  the  Luftwaffe  in  its  aerial  assault  upon  England  were  being 
assiduously  applied  to  the  development  of  American  heavy  bombardment  air¬ 
craft  in  preparation  for  the  day  when  war  would  embroil  the  nation* 

Increased  Coordination— All-out  Bomber  Production:  In  6  January  1941» 
General  Emmons,  Commander  of  the  GEQ  Air  Force,  in  an  inspection  of  the 
mock-up  of  the  Consolidated  XB-32,  was  critical  of  some  of  its  features, 
but  advised  the  Chief  of  Air  Corps  that  the  long  range  pressure  cabin 
bomber  would  be  of  gr«at  value  in  overriding  storms  and  in  bombing  such 


large  and  well-protected  targets  as  Berlin.  He  did  not  favor,  despite 
the  need,  the  production  of  this  type  of  bomber  until  problems  such  as 
fire  control,  defrosting,  armor,  leakproof  fuel  tanks,  and  other  important 
equipment  had  been  solved  to  insure  successful  high  altitude  precision 
bombing* 

Shortly  after  this  inspection  the  GHQ  Air  Force  complained  that  it 


had  not  been  properly  consulted  on  the  design  of  bombardment  airplanes 
with  which  it  was  to  be  equipped  and  v.as  not  afforded  an  opportunity  to 
coordinate  on  the  specifications  finally  evolved.  Although  officers  of 
the  organisation  served  on  Mock-Up  Boards,  their  duties  had  been  to  make 
detailed  recommendations  for  the  improvement  of  a  bomber  which  had  already 
been  partially  designed  and  which  conceivably  might  have  unsatisfactory 
features  that  could  not  be  corrected  at  that  stage.  Proceedings  of  the 
Mock-Up  Board  had  not  been  transmitted  to  the  Commanding  General  of  the 
GHQ  Air  Force  for  concurrence,  and  therefore  it  was  impossible  to  determine 
whether  important  changes  had  been  incorporated.  It  was  recommended  that 

in  the  future  that  this  matter  be  coordinated  with  his  headquarters  be- 

21 

fore  final  action  was  taken* 
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General  Arnold  latex  replied  to  General  Burnous'  letter  and  presented 
the  following  comments  regarding  Emmons*  criticism  of  established  procedures 
for  the  development  of  experimental  bombardment  aircraft*  Emmons*  inspection 
of  the  XB-32  mock-up  had  preceded  by  one  cay  the  scheduled  meeting  of  the 
Lock-Up  Board;  the  proposed  changes  he  (Emmons)  had  recommended  had  been 
discussed  and  considered  during  the  subsequent  sessions  and  necessary 
corrections  were  made.  Further,  since  the  conception  of  the  project  in 
1939,  and  while  the  Air  Gorps  and  aircraft  industry  had  long  been  working 
on  a  substratosphere  airplane  development,  great  impetus  had  been  given 
to  the  bomber  project  at  a  result  of  Joint  Air  Corps  and  Anti-aircraft 
Artillery  exercises  at  Fort  Bragg,  Uorth  Carolina,  late  in  193S.  At  that 
time,  the  application  of  expr rimental  pressure  cabin  installations  to 
bombers  to  permit  extreme  high  altitude  operation  and  avoidance  of  anti¬ 
aircraft  fire,  was  deemed  imp  native .  The  GL£j  Air  Force*  had  made  specific 
recommendations  to  that  effect  upon  termination  of  the  exercises*  In 
the  SB-32  and  SB-29  projects,  the  pressure-  cabin  fealure,  together  with 
remotely  controlled  multiple  gun  turrets,  had  been  stressed  throughout 
and  the  omission  of  the  former  in  particular  would  represent  a  distinctly 
backward  step  in  the  development  then  in  progress,  especially  in  light 
of  combat  operations  abroad* 

Subsequent  to  the  initiation  of  the  substratosphere  project,  the  R-4CB 
data  had  been  presented  in  detail  to  all  members  of  the  Emmons  Board  at 
a  meeting  at  Wright  Field  in  May  1940.  At  that  time,  the  Secretary  of 
War  had  authorised  a  high  priority  for  the  project  and  recommendations 
had  been  made  by  the  bound  to  expediate  to  the  fullest  possible  degree. 


Arnold  emphasised  that  the  British  were  rapidly  pushing  pressure  cabin 
development,  ende&vorinr  to  pressurise  for  40,000  to  45,000  foot  operations* 
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They  were  intensely  inter t r  ted  in  seeing  the  XB-32  project  consummated 
since  their  own  extreme Xy  high,  altitude  equipment  was  usable  early  for 
abort  periods  of  time,  due  to  unreliability  of  standard  oxygen  equipment. 

In  connection  with  coordination  between  the  Materiel  Division  and. 
the  GEQ  Air  Force  regarding  bomber  specifications.  General  Arnold  indi¬ 
cated  that  representation  and  cooperation  did  exist  throughout  the 
formulation  and  preparation  of  the  general  military  characteristics  for 
combat  aircraft.  It  was  during  this  stare  that  decisions  were  reached 
as  to  performance,  armament,  radio,  and  miscellaneous  equipment  requirements. 
The  mock-up  inspection,  at  which  the  Ghq  Air  Force  was  represented,  served 
to  furnish  as  nearly  as  possible  a  rough  picture  of  what  the  finished 
product  would  be.  That  time  period  between  the  formulation  of  plans, 
approval  of  the  Materiel  Division,  and  the  mock-up  stage ,  represented 
an  essential  period  for  thi  preparation  of  specification  requirements, 
circular  proposal  data,  method  of  evaluation  procedure,  preliminary  design 
and  engineering  studies,  innumerable  conferences  with  industry  representatives, 
contract  negotiations,  together  with  discussions  of  the  inevitable  and 
necessary  compromises  in  arriving  at  the  optimum  obtainable.  Throughout 
this  transitional  phase,  changes  were  constantly  occur ing,  based  on 
engineering  studies  us  they  progress,  at  lessens  learned  from  combat 
operations  abroad,  development  of  new  materials,  new  and  improved  engines 
and  propellers,  and  so  on.  To  effect  complete  coordination  during  that 
period  would  require  constant  interchange  of  correspondence  with  reference 
to  designers1  handbooks,  manuals,  detailed  drawings,  and  dher  engineering 
data  not  always  readily  available  in  quantity  or  suitable  form  for  dis¬ 
tribution.  Arnold  believed  that  an  attempt  to  coordinate  all  activities 

with  the  GEQ  Air  Force  during  the  deveiqswnial  stages  would  add  one  more 
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link  to  the  seemingly  unending  chain  of  delays  incident  to  evolution  from 
drawing  board  to  the  flying  line.  Finally,  to  circumvent  this  barrier, 

it  had  be  cone  general  practice  for  nei.be  rs  of  luster  iel  Division  staff  to 

* 

frequently  visit  Headquarters  of  the  GKQ  Air  Force  to  discuss  essential 

elements  of  bomber  specifications  and  to  effect  coordination  on  all  basic 

22 

items  pertaining  to  combat  airplanes. 

'while  this  fundamental  problem  of  internal  coordination  was  being 
ironed  out,  or  at  least  explained,  several  important  matters  arose  within 
the  Air  Corps  Staff  regarding  the  role  of  the  heavy  bomber  in  the  event 
of  war.  Brig.  Gen.  Carl  Spaats,  Chief  of  Flans  Division,  advised  Llaj. 
Gen.  George  H.  Brett,  Assistant  Chief  of  Staff,  that  as  soon  as  air 


warfare  be  cams  serious  the  demand  was  always  for  heavy  bombers*  The 
British  had  found  themselved  committed  to  a  pro;  r--u  which  provided  short 
range  aircraft  in  relatively  larjc  quantities,  whereas,  their  situation 
actually  demanded  long  range  airplanes.  Spaut*  felt  that  the  situation 
of  the  United  States  when  fighting  alongside  of  Britain  would  be  similar, 
and  when  fighting  in  defines  of  the  he  stem  hemisphere ,  it  would  be 


considerably  worse  because  of  the  much  great  .r  distances  to  be  covered* 

It  was  therefore  evident  that  every  effort  should  be  made  to  expand  as 

rapidly  as  possible  the  natiov ls  capacity  for  the  production  of  four- 
23 

engine  bombers* 

The  increased  production  of  those  bombers  was  also  a  matter  of  great 
concern  to  the  President  of  the  United  States.  In  Iway  he  advised  the  Hon. 
William  S.  Knud  sen,  Dimeter  General  of  the  OIK,  that  he  knew  of  "no 
single  iter,  of  our  defense  today  that  is  more  important  than  a  larger 
four-engine  capacity".^  On  the  same  day,  he  directed  Secretary  of  bar 


Henry  £>.  Stinson  to  arrange  for  the  expansion  of  heavy  bomber  production 
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to  500  per  month,  pointing  out  that  command  of  the  air  by  the  democracies 
must  and  could  be  achieved  and  that  every  effort  must  be  expended  to 
hasten  the  process.^  In  each  case,  the  importance  of  promptly  obtaining 
preferential  priorities  for  materials  and  components  going  into  the  heavy 
bomber  program  ms  strongly  stressed*  Several  days  later,  the  Assistant 
Secretary  of  ¥ar  (Air)  advised  tho  Chief  of  Air  Corps  that  in  stepping-up 
heavy  bombor  production  "the  job  is  now  up  to  us.*1  This  matter  ms  of 
such  urgency,  with  respect  to  both  the  preparation  of  the  country  for  the 
unknown  future  and  the  fullest  measure  of  aid  to  Britain,  that  it  should 

be  given  the  "right  of  way  and  made  the  first  concern  of  everyone  in  the 

..  „  „26 

Air  Corps. 11 

For  many  years,  Gen  xal  Arnold,  along  with  Andrews,  Robins,  Emmons, 
Spaatz,  had  aimed  a-,  -this  goal — full  acceptance  of  the  four-engine  bomber 
as  the  basic  weapon  of  air  po-cr  and  the  removal  of  all  restrictive  bans 
on  its  production.  A cknowled gemont  by  the  Chief  .executive  and  the  War 
Department  that  this  aircraft  was  vital  in  order  that  "democratic 
superiority,  in  the  air  be  made  absolute"  spurred  tin  to  further  action, 
resulting  in  the  preparation  of  preliminary  mili ter,  characteristics  for 
design  studies  of  a  longer  range,  higher  altitude  heavy  bomVr  than  the 
>03-29  and  XB-32  which  were  at  that  time  in  the  final  stages  of  experimental 
development.  The  proposed  new  substratosphere  boater  was  to  have  four 
or  more  engines,  a  desired  high  speed  of  450  miles  per  hour  at  25,000 
feet,  a  maximum  range  of  12,000  miles,  a  service  ceiling  of  45,000  feet, 
end  was  to  bs  capable  of  carrying  a  crew  of  sixteen.  The  minimum  performance 
required  approximated  the  maximum  guaranteed  performance  of  the  abovementioned 

models.  The  design  to  be  studied  was  to  provide  for  a  10,000  pound  bomb 

■WW1IB  f 

"u..  uTVi'« ! fu TvTT 

THIS  PAGE  Declassified  IAW  E012958 


'tin 


.1, 


This  Page  Declassified  IAW  E012958 


load  to  be  carried  10,000  miles#  Interci angeability  of  at  least  80  per 


cent  of  tie  fl»l  required  for  a  22,000  mile  range  was  to  be  provided* 
Defensive  armament  would  include  remotely  controlled  gun  installations 


with  20  or  37  mm.  cammons,  armor  plating  for  principal  crew  members, 

28 

and  leak  proof  fuel  tanks*  Subsequently,  this  design  study  culminated 

in  the  experimental  development  of  the  Nortbrup  (13-35)  four-ongine 

(tailless)  flying  wing  bomber  and  the  Consolidated  (13-36)  six-engine 

29 

model  of  conventional  structure. 


Earlier  in  June  1941  the  Chief  of  Air  Corps,  Maj*  Gen.  George  H. 
Brett,  had  informed  the  Assistant  Chief  of  Staff,  War  Plans  Division, 
that  the  figures  on  air  for requirements,  in  spite  of  General  Arnold’ d 
(new  Chief  of  Army  Air  Forces)  emphasis  on  heavy  bombardment,  and  in 
spite  of  Great  Britain’s  pica  to  the  United  States  for  more  heavy  bombers 
after  having  admitted  that  she  had  erred  in  not  placing  sufficient  stress 
upon  that  type,  were  not  in  the  ratio  desired.  Fractically  no  increase 
in  bombers  had  been  planned  which  was  contrary  to  tbs  desires  of  the 
Ghief  of  the  Army  Air  Forces  and  the  Ghipf  of  Air  Corps.  Brett  pointed 
out  that  the  Germans  had  reversed  the  ratio  of  bombardment  and  pursuit 

compared  with  the  War  Plans  Division  ultimate  objective  of  35  per  cent 

.  30 

of  air  strength  composed  of  the  former  aircraft.  General  Arnold 

echoed  these  sentiments  when,  in  July,  be  advised  the  Assistant  Chief  of 

Staff,  War  Plans  Division,  that  the  GHQ  Air  Force  was  "at  zero  strength 

as  far  as  any  major  war  is  concerned.”  hot  one  of  the  available  combat 

bombers  had  adequate  fire  power,  few  of  them  had  turrets  of  any  kind, 

and  very  few  bad  leak-proof  tanks  or  armor.  If  E-Day  had  occurred  at 

that  time,  only  two  partially  equipped  Heavy  Bombardment  Groups  could 

have  been  mustered  for  immediate  reinforcement  of  Alaska,  Hawaii  and 


Panama.  The  Army  Air  Forces  could  not 
September  1941 *31  .  — 
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Projected  Role  of  Bomber  in  Air  warfares  In  August  1941,  Brig*  Gen* 

Carl  Spaatz,  Chief  of  the  Air  Staff,  directed  that  the  Air  War  Plans  Division, 
prepare  a  careful  study  covering  the  relatively  distant  future  and  the  im¬ 
mediate  future  development  of  large,  quantity-production,  bombers.  The 
following  points  were  to  be  considered:  the  Air  Forces  military  mission; 
radius  of  action  of  existing  bciabtr  types;  reinforcement  of  the  Philippines; 
strategic  requirement  for  the  defense  of  the  Western  Hemisphere  and  insular 
possessions;  tactical  and  strategical  employment  of  the  Air  Forces  in 
probable  theaters  including  targets  which  must  be  attacked;  joint  action 
with  the  Navy  in  any  operational  matter;  available  air  bases;  the  size 
of  airplane  as  may  be  limited  by  industrial  restrictions  and  economic 
considerations  versus  the  size  needed  for  operational  requirements  and 
military  missions;  the  size  of  crews  with  their  duties  analysed,  based  on 
experiences  in  air  warfare  abroad  and  viewed  from  the  training  angle;  and 
the  probable  combat  performance  and  defensive  armament  required*  Upon 
completion  of  this  study,  a  thorough  comparison  was  to  be  made  with  long 
range  bombers  under  development  and  a  decision  made  as  to  the  earliest 

production  date  and  the  changes  in  plans  necessary  for  achieving  maximum 
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production  with  the  minimum  of  man  hours  and  expense* 

The  following  month,  the  Chief  of  the  Experimental  Engineering  Section, 

fo&teriel  Division,  informed  the  Division  Chief  that  everything  possible 

was  being  done  to  expedite  completion  of  studies  in  connection  with  the 

long  range  bombardment  project  and  that  negotiations  were  proceeding  with 

the  Horthxup  Aircraft  Company  for  the  construction  of  one  model  of  the 

flying  wing  bomber  as  authorised  in  the  conference  held  between  General 

33 

Arnold  and  General  Echols  on  9  September.  Negotiations  were  also  underway 
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with  Boeing,  Douglas  and  Consolidated,  preliminary  to  a  contract  for 
engineering  studies  of  a  design  capable  of  meeting  the  above  range-bomb 
load  requirements.  Actual  dates  of  the  completion  of  experimental  types 
could  not  be  predicted,  but  it  was  estimated  at  two  and  a  half  years. 
Limited  production  could  possibly  be  initiated  in  from  12  to  18  months 
after  construction  of  experimental  models*^ 

In  a  general  revision  of  the  Air  bar  plan.  General  Spaatz  pointed  out* 
to  the  Assistant  Chief  of  Staff,  bar  Plans  Division,  in  October  that  the 
Army  must  lose  no  opportunity  to  insist  upon  exercising  its  right  to  con¬ 
duct  air  operations  within  the  tactical  operating  radius  of  its  aircraft, 
and  that  the  Air  Forces  did  and  could  operate  in  lien  of  naval  forces. 

The  purpose  of  this  change  was  to  counter  the  recurring  Kavy  argument  to 
substitute  four-engine  land  bombardment  airplanes  for  their  patrol  boats 
which,  if  agreed  to,  would  cut  into  the  organisation  of  the  heavy  bomber 
groups  of  the  Combat  Command.^  At  that  time,  there  were  only  83  heavy 
bombers  (B-17*s)  in  the  continental  United  States  and  31  at  insular 
stations.  47  of  the  total  in  the  United  States  v,cre  suitable  for  the 
formation  of  one  group  and  one  Squadron  (40  had  leakproof  tanks  and  *rmor 
and  5  had  turrets).  At  Pacific  and  Carribsan  Stations,  the  31  B-17's 

36 

were  all  equipped  with  leakproof  tanks  and  armor  but  none  had  turrets* 
Secretary  of  War  Stinson,  several  days  later,  presented  to  the 
President  his  view  in  brief  of  the  strategic  employment  of  heavy  bombers* 

Ee  indicated  that  the.  new  bombers  coming  off  the  assembly  line  should 
constitute  a  great  pool  of  American  power  applicable  with  speed  and  mobility 

to  the  respective  points  where,  in  the  interest  of  national  defense,  it 
was  important  that  such  phwer  be  applied.  The  melancholy  list  of  casualties 


that  had  lately  occurred  to  American  bombers  in  the  hands  of  the  British 
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was  6  sharp  reminder  of  the  danger  of  trying  to  send  to  combat  such 
planes  in  the  hands  of  hastily  trained  erevs. 

Since  the  panorama  of  the  theaters  of  action  for  the  Nation* s  defense 
were  constantly  and  rapidly  shifting,  the  number  of  heavy  bombers  located 
at  strategic  points  must  he  liable  to  swift  reinforcement  and/or  change* 

The  ability  to  concentrate  great  massed  air  strength  at  a  given  place  at 
a  given  time  was  one  of  the  essential  elements  in  effective  use  of  air 
power.  Stinson  pointed  out  that  Germany,  in  her  use  of  air  power  had 
shown  supreme  skill  along  that  line.  The  fate  of  the  European  war  conceivably 
might  hang  upon  the  length  of  time  within  which  America  could  amass  an 


overpowering  force  of  heavy  bombers  in  a  given  theater* 

He  •mphaoised,  that  the  constant  Japanese  threat  in  the  Faciflc 
exemplified  the  importance  of  his  previous  statements.  A  strategic 
opportunity  of  utmost  importance  had  arisen  in  the  southwestern  Facific 
and  the  Air  Forces  were  rushing  heavy  bombers  and  other  equipment  to 
the  Philippines  from  a  west  coast  base  which  did  not  have  sufficient 
aircraft  to  meet  the  immediate  minimum  requirements  distribution  in  its 
own  area,  American  deferments  to  the  British  in  1940  had  resulted  in 
shortages  in  the  rearming  of  the  Air  Forces,  since  from  nowhere  else 
could  the  needed  planes,  crews,  equipment  and  training  be  supplied. 

Stinson  further  believed  that  the  northern  Atlantic  was  the  main 
theater  of  the  war.  America  vas  already  in  actual  naval  combat  with, 
the  Germans.  The  heavy  bombers  that  were  proposed  to  reinforce  Newfoundland 
were  to  serve  as  a  rcs.rve  component  of  a  "team"  of  such  airplanes 
spanning  the  Ocean  from  North  America  to  Europe,  the  advance  unit  of  which  was 
to  be  in  Iceland.  But  deferments  to  Greet  Britain  had  delayed  establish¬ 
ment  of  the  necessary  bases,  and  at  that  time  there  were  only  six  heavy 
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bombers  in  Newfoundland  and  none  in  Iceland.  Finally  he  stressed  the 
great  importance  of  devoting  primary  attention  to  the  prompt  development 
of  the  American  Air  Forces.  He  deemed  it  imv.dse  therefore  to  divert 
further  production  to  Britain  until  at  least  minimum  defense  rt  quiraments 
\i ore  fully  completed}  since  safety  of  that  principal  '’bastion*  in  the 
Northeast  could  not  be  secured  by  a  comparatively  insignificant  trickle 
of  heavy  bombers,  unequipped,  unmanned,  and  un.orgardE.ed  for  battle  operations. 
Thus,  on  the  eve  of  Pearl  Harbor,  primarily  because  of  the  diversion 
of  aircraft  to  aid  Great  Britain  against  the  advancing  might  of  the  Nazi 
war  machine,  America  ms,  as  General  Arnold  had  earlier  pointed  out  "at 
zero  strength”  to  enga1©  in  a  global  tsar. 

Combat  Bombardment  Methods— Aim  rican  and  British*  After  the  Japanese 
attack  on  December  7,  the  leaders  of  the  Army  Air  Forces  were  faced  with 
a  two-fold  task:  to  build  up  a  powerful  striking  force  of  heavy  bombers 
and  deliver  them  to  potential  theaters  all  ov<  r  the  world  while  still 
supplying  the  urgent  aircraft  needs  of  the  Allied  Nations.  No  other 
Army  in  military  history  had  been  called  upon  to  perform  such  a  gigantic 
undertaking.  The  shortage  of  shipping,  the  constant  submarine  menane, 
the  long  distances  involved  over  water  and  land,  and  the  urgency  for 
reinforcement  and  materiel  ms-e  it  essential  to  establish  as  quickly  as 
possible  a  huge  network  of  global  routes. 

When  the  Japanese  attacked,  the  Air  Forces  had  only  61  heavy  bombers 
at  various  bases  outside  the  United  States,  and  these  were  thinly  apportioned 
to  strategic  areas  in  the  Atlantic  and  Facific*  The  few  B-17*s  that 
escaped  destruction  on  the  ground  at  Facific  bases,  proved  their  inherent 

ruggedness  against  concentrated  air  attack,  despite  inadequate  defensive 
fire  power,  lack  of  leakproof  tanks,  armor,  and  fully  trained  crews.  In 
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th©  ensuing  months  of  1942,  tUerefore,  every  effort  was  directed  toward 
the  fulfillment  of  the  Air  Forces  Victory  Program— designated  as  A-WHJ-1— 
which  included  concentration  on  the  development  of  the  10,000  ra‘la  sub¬ 
stratosphere  bomber. 

For  many  years,  Air  Corps  leaders  had  believed  in  balanced  bombardment 
program.  Bombing  doctrines  and  methods  of  employment  had  been  directed 
toward  one  ultimate  goal— successful  performance  of  the  Air  Force  mission 
on  SfcDay.  Along  with  the  physical  development  of  the  high  altitude,  long-¬ 
range  bonfe^r,  methods  of  bombardment  were  being  constantly  improved.  Before 
the  war,  horizontal  precision  bombing  had  become  the  accepted  doctrine  of 
the  GHQ  Air  Force,  and  subsequent  events  in  the  European  and  Far  Eastern 
theaters  of  war  demonstrated  it3  soundness. 

Broadly  speaking,  targets  for  air  attack  were  either  fixed  or  moving. 

In  the  thirties,  GHQ  Air  Force  bombardment  units  had  practiced  extensively 
against  fixed  tagets,  but  practice  against  the  most  difficult  of  targets, 
highly  maneuverable  naval  vessels,  had  necessarily  been  limited.  The 
Commanding  General  of  the  Army  Air  Forces,  Lt,  Gen,  H.  H.  Arnold,  however, 
hsd  believed  that  if  bombing  operations  against  moving  objectives  were 
limited  to  dive  bomber  types  of  air plon.es,  the  effectiveness  of  the  Air 
Force  would  be  restricted* 

The  British  hsd  strongly  challenged  American  bombing  methods  and  the 
capability  of  American  bombing  aircraft  to  meet  effectively  the  requirements 
of  actual  combat  operation,  in  which  success  could  be  judged  only  in  the 
light  of  tangible  results.  To  ensure  the  greatest  success  possible,  the 
Arny  Mr  Forces  adopted  every  conceivable  means  of  inproving  both  its  bombard¬ 
ment  aircraft  and  the  accuracy  of  its  bombing  methods.  In  a  memorandum  on 


this  subject  to  the  Air  and  Field  Staffs,  General  Arnold  urge!  initiative 
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and  energy,  resourcefulness  and  determination,  in  the  execution  of 
combat  missions  Min  order  that  we  may  produce  results  of  maximum 
effectiveness  rnd  mental  flexibility  and  courage  at  all  times  so  that 
the  breaks  of  battle  will  be  of  our  making  an!  to  our  advantages^ 

The  first  official  assault  of  the  United  States  VIII  Bomber  Command 
against  occupied  Europe  was  launched  on  17  August  1942,  when  12  B-17fs 
attacked  targets  at  Rouen,  Prance,  from  an  altitude  of  22,500  feet.  It 
was  a  critical  test  for  the  American  bomber? ,  not  because  of  the  size  of 
the  effort,  but  because  the  future  of  high  level  daylight  precision 
bombing  war  at  stake.  Pressure  for  action  in  the  European  theater  had 
been  steadily  mounting,  both  in  America  and  Britain,  but  there  were  many 
skeptics  who  predicted  dismal  results  from  this  mission.  It  wa^  however, 
deemed  a  success*  All  bombs  hod  been  drooped  on  or  ne«r  the  target;  there 
were  no  casualties;  good  escort  cover  was  provided  by  RAF  Spitfires;  there 
was  slight  damage  to  one  Fortress  from  flak;  and  a  few  encounters  were 
made  with  enemy  fighters* 

In  view  of  the  fact  that  the  British  Bomber  Command  had  developed  its 
heovy  bombers  for  night  missions  ard  that  American  aircraft  7ere  developed 
for  daylight  operations,  joint  operational  plans  were  laid  that  would  permit 
round-the-clock  bombing  of  enemy  targets.  In  the  British  Lancasters, 
Helifexes,  and  Stirlings,  speed  and  armament  were  limited  in  favor  of  long 
range  and.  heavy  bomb  loads.  These  airplanes  were  especially  effective  for 
night  attack  on  industrial  areas  where  a  high  degree  of  precision  bombing 
was  not  vitally  necessary.  On  the  other  hand,  the  B-17*s  and  B-24’s  were 
fast,  heavily  armed  end  armored,  high  altitude  airplanes  in  which  limited 
bomb  load  wno  compensated  for  by  the  perfection  of  their  precision  bomb 
sights,  permitting  small  specific  targets  to  be  singled  out  for  destruction 
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The  tactical  advantages  of  a  comoinecf^^mber  offensive  were  obvious. 

Enemy  defenses  had  to  be  alerted  continuously  ceasing  confusion  in  their 
industrial  work  schedules,  and  since  the  Luftwaffe  was  set  up  in  independent 
commands,  this  would  result  in  heavy  drains  on  fighter  strength  on  the  active 
fronts.  From  the  standpoint  of  the  Allied  effort,  the  use  of  the  two  bomber 
ferce3  by  day  and  by  night  would  simplify  the  traffic  problems  over  bases  and 
the  checking  system  in  the  costel  areas  over  which  the  bombers  would  pass 
on  their  missions.  Area  and  precision  bombing  operations  also  facilitated 
^oinfc  planning  since  the  British  could  select  o  specific  city  as  a  target  but 
avoid  selected  objectives  whereas  the  Americans  could  concentrate  on  the 
destruction  of  an  important  plant  in  the  same  city.  On  this  basis,  then, 
the  two  commands  could  work  harmoniously  and  effectively. 

In  August  1942,  after  the  highly  successful  RAF  bombing  of  the  Renault 
works  at  Paris,  General  Arnold  was  advised  by  Air  Marshall  Arthur  T*  Harris, 
RAF  Bomber  Commander,  that  no  matter  what  happened  in  the  interim,  onfaere 
it  happened,  the  war  would  become  a  straight  sir  war  between  the  Allies  and 
Germany .  He  believed  that  Britain  and  America  possessed  adequate  air  power 
to  knock  Germany  out  of  the  war  in  a  matter  of  months  but  declared  that 
continued  diversion  of  bomber  strength  prevented  full  concentration  of  the 
power  needed  to  accomplish  that  task.  Harris  was  convinced  that  the  United 
States  and  Great  Britain  ran  a  major  risk  of  encountering  the  very  defeat 
which  they  were  capable  of  inflicting  upon  the  enemy  because  of  the  ^opposition 
of  vested  interests  and  the  mentally  blind .*  General  Arnold  was  requested 
to  keep  the  patent  fact  to  the  fore  that  everything  the  "Sailors  and  Soldiers" 
so  violently  asserted  throughout  the  post  25  years  shout  air  power  had  proved 


in  the  ’'bitter  test  of  war1*  not  only  to  be  wrong  but  to  be  almost  diametrically 
opposed  to  that  which  had  in  fact  occurred .  Everything  which  the  airman  had 
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equally  loudly  asserted  had  proved  not  only  to  be  right  but  in  most  cases 
had  been  underestimated.  Harris  reiterated  that  the  enemy  could  soon 
be  defeated  by  air  power  *if  we  are  not  first  defeated  by  our  friends.*^0 
Shortly  afterward,  lord  Hugh  Trencbard,  founder  of  the  RAP  in  World 
War  I,  in  commenting  on  the  existing  Anglo-American  war  policy,  strongly 
emphasized  the  fact  that  if  a  right  decision  regarding  the  employment  of 
air  power  was  made  immediately  and  tenaciously  adhered  ;'o  it  was  easily 
possible  to  incre?r4  the  scale  of  heavy  bombing  attacks  against  Germany 
to  approximately  ten  times  the  current  operations.  He  indicated  that  the 
British  air  war  policy  was  half-hearted  and  feeble  and  that  the  RAF  Bomber 
Command,  was  the  BCinderellan  of  the  armed  forces* 


Lord  Treachard  further  pointed  out  that  the  policy  of  victory  by  land 
forces  entailed  stupendous  drains  on  materiel  and  on  manpower .  Air,  the 
new  dimension,  the  new  power  in  military  science,  had  given  the  Allies  a 
great  alternative.  If  the  decision  was  made  to  use  it  with  determination 
and  concentration  millions  of  lives  vmild  be  saved  and  the  war  shortened 
by  months— perhaps  by  years 


Xhese  strong  British  views,  of  course,  coincided  with  oft-expressed 
beliefs  of  Air  Corps  leaders  that  the  heavy  bomber  was  the  basic  weapon 
of  air  power.  Massed  employment  of  these  airplanes  could  deliver  devastating 
blows  to  enemy  industrial  centers  and  strangle  the  flow  of  war  materiel 
to  his  fighting  fronts.  The  hone  of  contention,  however,  between  America 
and  British  airmen  concerned  the  method  of  employing  the  heavy  bomber* 

The  British  favored  night  area  bombing  and  the  Americans  favored  day 
precision  bombing*  Each  was  adamant  about  their  chosen  policy. 

General  Arnold,  in  comparing  the  bombing  capabilities  of  the  Army 


Air  Forces  and  the  RAF,  pointed  out  to  the  Chief  of  Staff  that,  based  on 
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a  study  prepared  by  General  Spurts,  daylight  precision  bombing,  as 
planned  end  executed  by  the  Eighth  /‘dr  Force  was  conservatively  estimated 
as  having  twice  the  effectiveness  of  the  broad,  area-target  night  bombing 
of  the  RAF  Bomber  Command.  He  gave  tentative  figures  of  the  bomb  tonnages 
of  both  air  forces  which  showed  that  by  September  1942  the  Eighth  Air 
Force  would  drop  1740  tons  compared  with  6009  tons  by  the  British.  Bub, 
by  February  1943,  the  Eighth  Air  Force  tonnage  would  be  increased  to 
approximately  12,040  tons  against  9805  tons  of  the  RAF  Bomber  Command .  In 
view  of  that  possibility,  General  Arnold  was  convinced  that  with  increased 
effectiveness  of  precision  bombing  the  Eighth  Air  Force  in  conjunction 
with  the  E A*  would  strike  heavy  day  and  night  blows  against  Germany1  e 
war  industrial  centers.  He  believed  that  every  effort  should  he  made  to 
adhere  closely  to  the  original  plans  for  the  Eighth  Air  Force  and  permit 
only  the  most  vital  divers  lens  of  air  strength  to  other  theaters. 

General  Marshall  was  further  informed  that  General  Spastz  was  studying 
the  effect  of  bombing  German  fighter  aircraft  factories  of  which  there 
were  ten  within  550  miles  of  the  United  Kingdom.  Preliminary  studies  had 
indicated  that  their  production  could  be  reduced  by  one  half  (1080  air- 

A2 

planes)  over  a  four  month  period  by  600  heavy  bomber  sir  err  ft  missi''ns. 

The  vital  pert  that  heavy  bombardment  was  to  olay  in  winning  the  war  was 
reiterated  by  General  Arnold  in  December  1942  in  a  memorandum  to  the  Air 
Staff.  He  believed  that  the  AA*  must  concentrate  nil  the  bombers  possible 
in  the  European  Theater  for  mass  action  against  Germany.  Sustained  heavy 
bombing  on  an  increasing  scale  wo  Id  eventually  break  Nazi  morale  and 
thus  assure,  in  the  final  showdown,  comparatively  easy  invasion  of  the 
continent  by  Allied  ground  forces.  *!»  my  opinion  after  we  lick  Germany 
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it  will  not  be  much  of  a  job  to  lick  Japan,  Russia  will  help  us  by  giving 
us  operating  bases  in  Siberia  end  we  will  be  able  to  move  up  through  the 
islands.**^3 

In  the  succeeding  months  of  1943,  the  Arny  Mr  Forces  continued  to 
build  up  its  sir  strength  in  the  various  theaters.  Emphasis  was  placed 
on  heavy  bomber  procurement  so  that  long  range  operations  could  be  in¬ 
tensified  against  eueray  targets  ns  a  prelude  to  invasion  by  naval  and  land 
forces* 

Daylight  precision  attacks  launched  against  Mis  objectives  in 
European  and  Pacific  theaters,  although  on  a  smell  scale  in  1942,  were 
gradually  increasing  in  magnitude  and  effectiveness.  The  coordinated 
round-the-clock  bomber  offensive  conducted  by  the  Erltish  Bomber  Command 
and  the  Eighth  Air  Force  against  flFertung  Earona11  was  conclusively  de¬ 
monstrating  the  powerful  striking  power  and  destructiveness  of  the  heavy 
bomber.  American  Fortresses  and  Liberators,  in  particular,  were  justifying 
the  faith  of  the  iff  leaders  in  daylight  precision  bombing.  Ever  deepening 
penetration  of  the  German  antiaircraft  and  fighter  defenses  was  being 
achieved  and  devastating  blows  were  being  delivered  to  vital  objectives. 

The  strong  Lu£twaf£  reaction  to  these  missions  furnished  definite  proof 
that  the  heavy  bomber,  despite  its  deficiencies,  was  the  prime  we  soon  for 
cracking  the  industrial  power  of  the  Axi»* 
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Chapter  IV 

WSmnSL  DIVISION  DEVELOPMENT  of  the  heavy  bomber  types 


“Hen  the  Materiel  Division  was  organised  in  1926,  it  had  one 
main  objective— to  develop  superior  combat  aircraft  for  the  Arrry  Air 
Corps.  Its  predecessor,  the  Engineering  Division  of  the  Air  Service, 
had  a  like  objective,  but  in  the  early  twenties  the  many  unfamiliar 
technical  problems  that  arose  necessitated  intensive  research  and 
experiment at ion  « 

The  design  and  development  of  heavy  bombardment  aircraft  had  pre¬ 
sented  a  most  difficult  project  for  the  Engineering  Division.  With  only 
limited  technical  data  available  on  the  bomber  from  the  late  war,  decisions 
had  to  he  made  as  to  whether  future  service  models  should  he  of  large 
capacity  and  slow  speed  or  of  small  capacity  and  high  speed.  To  study 
this  matter,  it  wr?  necessary  to  provide  more  accurate  methods  of  stress 
analysis  and  calculation  of  flight  performance;  to  improve  air-cooled  and 
liquid-cooled  engines  for  increased  horsepower;  to  develop  better  fuels 
rad  lubricants;  to  determine  maximum  rrmamenb  and  bomb  load;  to  seek  more 

satisfactory  substitute  materials  for  general  construction;  and  to 

1 

eliminate  propeller  vibration  in  radial  engines. 

The  accomplishment  of  these  basic  engineering  objectives  required 
adequate  funds.  The  bar  Department,  however,  in  accord  with  the  national 
economic  trend,  provided  only  a  limited  budget  for  aircraft  research 


ard  experimentation.  In  addition,  the  development  of  large  and  expensive 
service  airplanes  for  offensive  operations  was  generally  disanrroved 


REST  R  FfTf^***^** 


THIS  PAGE  Declassified  IAW  E012958 


This  Page  Declassified  IAW  E012958 


because  of  the  traditional  military  policy  of  defense  and  non-a ggres e ion .* 
In  an  attempt  to  stay  within  these  budget  limitations,  the  Engineering 
Division  utilised  the  services  of  the  National  Advisory  Committee  for 

ri 

Aeronautics"  and  encouraged  independent  research  end  experimental  lab¬ 
oratories  in  the  siroraft  industry.  Also,  under  the  guidance  of  the 
Engineering  Division,  engine  and  instrument  manufacturers,  and 
organizations  supplying  fuels  and  lubricants,  initiated  supplementary 
programs  30  thac  military  aircraft  development,  so  far  as  practicable, 
would  be  well-balanced.  While  this  theoretical  research  in  bombardment 
aircraft  construction  was  considered  of  prime  importance,  it  was  the 
general  opinion  of  the  Division  engineer"  that  "ctus.1  eonr+mettow  of 

models  for  ext  evolve  performance  testing  was  highly  essential 

to  facilitate  the  heavy  bomber  project  if  the  production  of  mediocre 

3 

service  models  v,ts  to  be  avoided, 

SsE&E  1‘he  first  American  Army  bomber,  a  twin-engine 

biplane  design  of  the  Glenn  L.  Martin  Company,  was  successfully  flown 

in  August  1918  .**  Subsequent  performance  tests  conducted  at  McCook 

Field  in  Dayton,  Ohio,  proved  this  bomber-- later  designated  model  MB- 2  to 

have  acceptable  military  characteristics  and  it  was  procured  S3  a 

standard  service  type.  The  wing  span  of  the  Jfertin  was  71  feet,  its 

5 

length  44  feet,  and  its  over-all  height  14  feet.  At  sea  level,  it 
had  a  high  sueed  of  98  miles  per  hour,  equipped  with  two  of  the  latest 
liberty  12  cylinder  engines  of  400  horsepower.  Tith  a  gross  weight  of 


*  See  Chapter  I  above, 

*+•  See  .Appendix  B  for  specification  ihart  for  bombers  discussed  in  this 
and  the  following  chapter. 

RESTttfrrii’O  — . 
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12,075  pounds,  including  a  1500  pound  bomb  load,  the  MB-2  was  capable 

6 

of  an  altitude  of  7700  feet.  Armament  consisted  of  three  flexible 

Lewis  machine  guns,  one  mounted  in  the  front  cockpit,  one  in  the  rear, 

7 

end  another  in  a  tunnel  arrangement  under  the  fuselage. 

For  its  time,  this  prototype  of  American  heavy  bombers  possessed 

many  flight  characteristics  superior  to  existing  Allied  bombers,  such 

ns  the  Italian  Cnproni  and  the  British  Handley-Page ,  and  it  was  recommended 

by  the  Division  of  Military  Aeronautics  that  the  Martin  replace  these 

8 

models  in  future  production  for  the  Air  Service,  A  modified  model  of 

the  MB— 2  participated  in  the  epochal  bomber  veraus  battleship  contest 

held  off  of  Hampton  Roads  in  June -July  1921,  conducted  under  the  supervi- 

tion  of  Brig,  Gen,  William  Mitchell,  Assistant  Chief  of  Air  Service, 

9 

in  charge  of  Training  and  Operations, 

A  new  trend  in  bomber  design,  designated  the  DB-1,  was  offered  by 
the  Gallsudet  Aircraft  Corporation  in  1921,  Built  of  steel  and  duralimin 


©round  the  ,*W'*  engine  developed  by  the  Engineering  Division,  it  had 
a  novel  internally-braced  monoplane  wing,  then  later  performance  tested 
at  McCook  Field,  however,  this  model  was  found  to  have  faulty  flight 
characteristics  caused  by  poor  over-all  construction  and  a  heavy  engine 
Another  departure  from  conventional  bomber  construction  in  the  same 
year  was  represented  by  the  giant ,  multi-engine  E^rling  HBL-1,  a  special 
design  of  the  Engineering  Division.  It  was  the  largest  American  airplane 
of  its  time,  having  a  tri-plan©  wing  with  a  span  of  120  feet,  on  over-all 
length  of  65  feet,  and  a  height  of  27  feet.  Six  Liberty  12  cylinder 
engines  of  420  horsepower  (four  trrctor  end  two  pusher)  gave  it  a  high¬ 
speed  of  93  miles  per  hour  with  a  service  ceiling  of  10,000  feet,  and 


at  an  approximate  gross  weight  of  43.  ,000  pounds  it  carried  a  normal 
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bomb  load  of  5000  pounds.  Although.  this  mammoth  bomber  established 
a  number  of  endurance  records,  it  was  considered  impractical  as  0 

11 

standard  service  model  because  of  slow  speed  and  extensive  maintenance. 

With  the  exception  of  the  Curtiss  NBS-4  ^Condor",  produced  in  1924-25, 
progress  in  bomber  development  legged  during  the  next  feu  years.  The 
Conder  was  a  cleanly  designed  twin-engine  biplane  with  a  wing  structure 


composed  of  three  main  sections;  the  outer  sections,  which  were  two-bay, 

could  be  folded  back  psralled  to  the  fuselage  for  storage.  The  fuselage 

was  of  steel  tubing,  braced  with  wire,  and  streamlined  nacelles  housed 

two  Liberty  12  cylinder  engines  of  420  horsepower.  The  flight  performance 

of  the  NBS-4  was  considered  above  the  average  rfor  a  conventional  type 

since  it  had  a  high  speed  of  103.5  miles  per  hour  end  service  ceiling 

of  13,400  feet.  Normally,  its  bomb  load  was  2000  pounds,  but  this  could 

be  increased  to  maximum  of  3600  pounds. 

In  1924  Maj.  Gen.  Ksson  T.  Patrick,  Chief  of  'Hr  Service,  indicated 

his  dissatisf;  ction  with  the  slow  progress  being  made  in  bomber  design 

and  development,  and  directed  the  Engineering  Division  to  accumulate  all 

data  on  the  heavy  bomber  and  to  prepare  it  in  the  form  of  a  circular 

12 

design  proposal  for  distribution  to  the  aircraft  industry.  The  Division 

was  also  requested  to  advise  of  the  proposed  expenditures  and  of  any 

methods  devised  to  transfer  funds  from  other  projects  to  conduct  the 

13 

necessary  experimental  development. 

The  Division  bad  been  studying  the  advantages  and  disadvantages  of 
single  and  multi-engine  heavy  bombers  for  some  time ,  and  in  early  1926 
the  Chief  of  the  Division  submitted  his  recommendation  to  the  Chief  of 
Air  Service .  He  did  not  favor  the  construction  of  four-engine  models 

a 

for  service  use  for  the  following  reasons;  high  production  costs; 


difficult  operation  to  great  rise;  complication  of  engine  controls 
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and  lack  of  maneuver  ability  *  increased  maintenance  problems;  mammoth 
structure  approaching  the  Barling  NBL-1;  reduced  cruising  range  with 
heavier  bomb  load  j  end  higher  fuel  consumption  as  a  result  of  additional 
engines.  It  was  conceded,  however,  that  such  a  bomber  would  have  an 
excellent  rate  of  climb  and  better  performance  with  partial  engine  failure 
than  the  latest  twin- engine  types  which,  sfc  that  time,  could  not  maintain 

14 

altitude  on  cne  engine.  ' 

Although  this  prevailing  attitude  did  not  constitute  official 
disapproval  of  the  four-engira  bomber  as  an  experimental  project,  general 
opposition  in  the  Tier  Department  toward  large,  expensive  airplanes  mainly 
retarded  its  development  in  the  twenties.  Engineering  efforts,  consequently, 
were  concentrated  upon  improving  the  military  characteristics  of  existing 
twin-engine  service  models,  although  research  continued  for  designs 
of  a  multi-motored,  sll- metal,  thick-wing  monoplane  with  roomier  fuselage. 

Brig.  Gen,  Vollitm  Mitchell,  long  an  advocate  of  the  heavy  bomber 
for  national  defense*  in  his  capacity  of  Assistant  Chief  of  Air  Service, 
had  often  urged  the  experimental  construction  of  airplanes  of  this  type,  with 
increased  high  altitude  speed,  improved  fire  power,  and  longer  range.  He 
advised  his  Chief,  after  reviewing  an  Engineering  Division  report  on 
proposed  heavy  bomber  development,  that  it  was  Bvery  important  that  we 
start  this  as  soon  as  practicable 

An  airplane  most  nearly  incorporating  the  foregoing  features  was 
submitted  in  a  heavy  bomber  design  competition  in  April  1925*  The 
Kirkhrn  4ir  Products  Corporation,  one  of  ten  bidders,  offered  plans  for 
a  twin-engine  nonoplme  offering  many  radical  departures  in  structural 
arrangement  and  greatly  improved  armament  installations.  A  deep  furele^e 
was  proposed  with  interior  quarters  for  the  pilot  and  crew,  an  internal 


THIS  PAGE  Declassified  IAW  E012958 


This  Page  Declassified  IAW  E012958 


j  >  ^  i  i  * . 


65 


^  •  1  .  - 

■bomb  bey,  and  arrangements  for  two  remotely  controlled  flexible  machine 
guns  in  the  leading  edge  of  the  wing,  It  also  provided  for  cn  upoer 
rear  gunner  compartment  and  e  possible  nore  turret.  The  tapered  thick 
wing  had  a  span  of  ICO  feet  which,  at  that  time,  wo  an  exceptional 
engineering  design,  and  the  power  plant,  was  to  consist  of  two  geared 
500  horse  power  engines.  Performance  characteristics,  however,  were 
not  specified*  Although  the  officers,  judging  the  designs  favored  the 
immediate  development  of  this  "ideal  bombardment'’  airplane  for  experimental 
testing,  it  was  estimated  that  at  least  two  years  would  he  required 
before  the  model  could  be  placed  in  production. 

Meantime,  it  was  necessary  to  replace  the  obsolete  Martin  NBS-1 
end  the  obsolescent  Curtiss  KES-4  vith  a  stop-gap  biplane  bomber.  The 
single-engine  design  submitted  by  the  Euff-Dalend  Company,  later  designated 
the  XHE-1  •Cyclops",  was  selected  for  this  purpose,  despite  the  fact  that 
the  trend  was  awey  from  this  type  of  airplane  and  toward  long-range 
heavy  bombs rdment*  then  delivered  in  1926,  the  2HE-1  wr1  the  largest 
single-engine  biplane  bomber  of  all-metal  airframe  construction  (fabric  covered) 
yet.  produced.  It  had  a  gross  weight  of  16,000  pounds,  a  wing  span  of 
85  feet  and  length  of  59  feet  5  inches.  Equipped  with  a  Packard  760 
horsepower  engine,  this  airplane  hrd  r  high  speed  of  101  miles  per  hour,  a 
ceiling  of  11,000  feet  and  e  bomb  capacity  of  4000  pounds.  Despite  some  ‘ 
desirable  characteristics,  however,  the  XEB-1  did  not  prove  a  successful 

service  airplane  because  of  the  considerable  maintenance  required  for  both 

17 

the  engine  and  the  general  structure.  In  addition,  there  res  a  growing 
tendency  in  the  service  to  develop  only  multi-motored  bombardment  models* 

Pilots  wanted  the  increased  safety  f • ctor  of  two  or  more  engines  in  case 
of  partial  engine  failure  while  performing  missions,  especially  over  water. 
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Until  the  mad-tv-'enties,  the  construction  of  1' rge ,  multi-engine 
monoplane  bombers  had  proved  difficult  bec^u^e  of  the  leek  of  methods 
for  precisely  calculating  the  torsional  strength  of  internally-braced 
airfoils  and  insufficient  equipment  for  conducting  other  required  ex¬ 
perimental  tests*  As  late  as  June  1926,  when  the  Materiel  Division  wfs 
created  3  the  general  design  of  the  newest  biplane  service  bombers  still 
showed  little  improvement  in  aerodynamic  structure  over  that  of  the 
Martin  KB- 2  of  1920.  Most  of  the  service  models  were  underpowered,  with 
high  speeds  remaining  between  90  and  125  miles  per  hour;  bomb  loads 
were  small  in  ceironrison  with  the  gross  weight;  altitudes  attained  with 
full  military  load  rarely  exceeded  13,000  feet;  and  normal  radius  of 
operation  varied  between  200  and  300  miles.  Much  of  the  delay  in  developing 
superior  bomber  types  wes  attributed  to  the  unfavorable  attitude  of  the 
War  Department  toward  a  strictly  offensive  airplane  and  the  resulting 
merger ness  of  appropriations  allowed  for  research  end,  experimentation  in 
the  bombardment  field 

Early  Multi-Engine  Types;  The  need  for  rerO  -cing  outmoded  biplane 
service  bombers  with  multi-engine  monoplane  types  was  being  strongly 
urged  by  the  Materiel  Division.  By  the  Autumn  of  1926,  plans  had  been 
definitely  formulated  to  restrict  future  heavy  bomber  design  to  two 
or  more  engines.  To  this  end,  special  meetings  of  a  newly  formed  Bombardment 
Board  had  been  held  to  evaluate  military  requirements  based  on  all  available 
engineering  date  and  equipment,  service  experience,  end  the  construction 
of  mock-ups  embodying  ideal  arrangement  of  quarters  and  equipment.  These 
meetings  had  culminated  in  the  drafting  of  new  specif i cottons  for  standard 
multi-engine  bombardment  designs  which  were  circulated  to  interested 
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manufacturers .  Several  different  models  were  needed  in  order  tbst 
comparative  tests  could  be  made  with  the  lies  of  adopting  one  or  more 
for  general  service  testing 

A  circular  design  proposal  was  also  distributed  in  1926  requesting 

engineering  dats  for  a  new  and  improved  type  of  long  range  heavy  bomber, 

capable  of  meeting  the  latest  requirements  established  by  the  Bombardment 

Board.  It  was  contemplated  that  a  study  of  the  designs,  test  data  of 

experimental  models,  combined  with  reports  of  tactical  and  strategical 

employment  of  service  test  bombers,  would  permit  the  introduction  of 

a  definite  program  for  eventual  procurement  of  advanced  experimental, 

20 

types*  It  woo  generally  assumed  by  bombardment  proponents  that  the 
future  heavy  bomber  would  exceed  in  size  those  then  being  flown  in 
service  operations.  Since  no  funds  were  available,  however,  for 
experimental  models  during  the  fiscal  year  of  1926,  only  designs  v'ere 
bought  from  the  Keystone  Aircraft  Corporation  for  a  twin- engine  mono¬ 
plane  bomber.  These  designs  were  to  serve  as  a  basis  for  specifications 

21 

when  procurement  was  authorized* 

The  Chief  of  Air  Corps,  in  March  1927,  in  on  effort  to  speed  up  the 
still  legging  development  of  an  rdvrnced  type  heavy  bomber,  outlined  to 
the  Chief  of  Materiel  Division  the  various  military  chnrccteristies 
needed  to  meet  expanding  tactical  requirements.  This  included  a  minimum 
horizontal  speed  of  115  miles  per  hour  at  10,000  feet  snd  ability  to 
maintain  altitude  on  one  engine;  a  minimum  bomb  lo-d  of  2000  pounds; 
increased  defensive  armament;  two  engines— either  air  or  wster-oooled; 

22 

an  operating  radius  of  4CQ  miles;  and  p  service  ceiling  of  15,000  feet* 
Bombardment  airmen  were  disappointed  in  the  performance  of  the  new 
Keystone  XB-1  and  Curtiss  XB-2  delivered  for  service  test  in  1928.  In 

m$r 
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design.  and  generrl  performance  there  bird  cue  airplanes  showed  little 

odvtnce  over  existing  typer.  The  XB-2,  mounting  two  Curtiss  6C0 

horsepower  engines  was  later  approved  as  the  most  suitable  of  the  two 

models,  but  although  superior  in  all-sromd  flight  characteristics 

of  the  Curtiss  KBS-4,  it  failed  to  re?  cb  the  concept  of  the  “ideal 

bombardment  plene1*  sought  by  such  veteran  bomber  pilots  as  Maj .  Hush 

J.  Knerr,  Comrarrding  the  3d  Bombrrdment  Group*  He  was  strongly  advocating 

at  the  time  a  twin-engine,  all-metal  monoplane,  day  bomber  with  a.  minimum 

high  speed  of  1$0  miles  per  hour,  a  ceiling  of  18,000  feet  without  super¬ 
s'5 

charger,  red  ability  to  carry  a  bomb  lo«d  of  not  less  then  2000  pounds* 

With  the  General  Staff  seeking  to  standardize  bombardment  aircraft  by- 
favoring  an  all-purpose  model  for  day  and  night  employment  the  bomber 
controversy,  as  outlined  earlier  in  this  study,  was  well  underway*  Con¬ 
sequently,  Air  Corps  bombardment  strength  continued  to  decline,  and,  as 
a  temporary  expediency,  a  number  of  Curtiss  B-2*s  were  procured  as  tentative 
standard  equipment.  By  the  end  of  1929,  the  total  number  of  service 
bombers  of  all  types  was  only  45. 

In  early  1930,  an  enlarged  version  of  the  Keystone  LB-6,  (light 
bomber)  known  as  the  B-3A,  was  adopted  as  a  standard  heavy  bomber.  The 
modified  model  mounted  two  530  horsepower  Pratt  and  Whitney  direct-drive 
engines  and  incorporated  a  single  rudder  instead  of  n  dual  rudder,  had 
an  improved  fuel  system  and  various  other  structural  refinements. 

Although  bombardment  proponent13:  rere  still  championing  en  all-metal 
multi-engine  monoplane  type,  the  only  experiments  conducted  during 
this  year  wer^  as  in  the  css©  of  the  B-3A,  devoted  to  existing  models* 
Geared  engines  were  improved,  new  instrument  panels  designed,  engine 

2 

and  shutter  control  improved,  and  tail  wheels  added  to  all  equipment* 
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One  of  the  major  problems  confronting'  the  Materiel  Division,  however, 
in  connection  with  he?vy  bomber  development,  concerned  the  use  of 

t 

engine  reduction  gears,  since  they  afforded  a  considerable  increase  in 

speed  and,  rate  of  climb  over  the  direct-drive  type.  Their  use,  of 

course,  was  accompanied  by  additional  engineering  problems.  It  was 

necessrry,  for  example,  to  mount  propellers  of  lerge  diameter  and,  a* 

e  result,  the  engines  had  to  be  placed  farther  out  on  the  wing  to 

provide  proper  tip  clearance  between  the  blades.  This  introduced 

25 

struct ual  vibrations  that  were  difficult  to  overcome. 

Despite  the  opposition  of  the  2d  Bombardment  Group  to  cn  all-purpose 
bomber,  the  Chief  of  Air  Corps,  in  compliance  with  the  desires  of  the 
General  Staff,  ordered  the  Materiel  Division  to  proceed  with  the  development 
of  an  experimental  model  for  day  operation.  It  was  to  be  equipped  with 
two  direct-drive  or  geared-drive  600  horsepower  liquid-cooled  Curtiss 
engines.  The  minimum  speed  required  was  170  miles  per  hour  and  a  crew 
of  three  wee  to  he  carried,  seated  in  tandem.  It  was  also  specified 
that  the  airplane  attain  f  service  ceiling  of  16,000  feet  with  a.  normal 
bomb  load  of  1250  pounds.  The  aircraft  industry  war  requested  to  submit 

several  experimental  types  for  inspection  and  performance  test  during 

,,  .  26 

the  ensuing  year. 

Apparently  undismayed  by  this  additional  delay  in  achieving  the 
desired  goal  of  e  long  range,  all-metal  monoplane  bomber,  the  nbig 
ship1*  champions  continued  to  urge  its  development.  Meantime,  many 
refinements  in  controls,  instruments,  brakes,  engines ,  propellers,  bombs, 
and  other  equipment,  were  assiduously  sought,  Newer  and  bronder  concepts 


of  bombardment  tactics  and  strategy  were  necessity- ting  important  changes 


in  the  bombardment  Directive  regrrding  the  role  of  the  heavy  bomber 

27 

in  national  defense. 
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Advanced  Type  Bomber 3 i  The  year  1930  marks  a  turning  point  in 
general  heavy  bomber  design.  In  response  to  en  Air  Corps  circular  design 
proposal  in  that  year  for  an  advanced  type  heavy  bomber,  six  leading 
aircraft  manufacturers  in  1931  submitted  experimental  models  for  com¬ 
parative  performance  test.  This  open  design  competition  was  the  most 
important  held  to  date  and  new  aerodynamic  improvements  brought  these 
models  closer  to  the  heretofore  "radical**  concepts  of  bombardment  proponents* 

First  to  arrive  at  bright  Field  ue"  the  Ford  XB906,  although  it  was 

returned  almost  immediately  for  modification  of  it3  throttle  controls.  In 

general,  this  bomber  resembled  the  Ford  C-4A  (Transport)  and  was  equipped 

■with  three  Pratt  and  Whitney  575  horsepower  supercharged  engines  and  carried 

a  £000  pound  hornb  load  on  an  internal  rack  under  the  fuselage.  The  pilot's 

cabin  was  located  to  the  rear  of  the  center  engine,  with  the  bombardier's 

compartment  below  the  pilot.  The  gunners' cockpits  were  nlaced  fore  and 

eft,  the  forward  gunner  just  to  the  rear  of  the  pilot*  This  model 

radically  differed  from  standard  bomber  types  and  was  expected  to  give 

28 

exceptional  performance  at  high  altitude.  lEhen  the  modified  version 
was  later  tested,  however,  it  was  found  to  have  unsatisfactory  flight 
performance  and  the  project  wrs  dropped. 

Perhaps  the  most  outstanding  model  submitted  ft  the  time  was  the 
Boeing  XB9Q1,  an  all-metal,  low-wing  monoplane  with  600  horsepower  Pratt 
and  TJhitney  engines,  cad  a  re ct rentable  landing  gear.  This  airplane, 
later  designated  the  B-9,  showed  e  marked  advmce  in  structural  design 
and  general  performance.  Its  high  speed  of  186  miles  per  hour  at  6000 


feet  represented  on  ever age  increase  of  60  miles  per  hour  in  speed  over 

any  existing  service  bomber.  The  Materiel  Division  immedi:tely  placed 

29 

this  model  under  limited  procurement  for  service  testing. 
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The  Glenn  1.  Martin  entry,  the  XB907,  ipse*  bill  In  the  design  si  age  • 

The  original  model  was  planned  as  a  mid-wing,  all-metal  monoplane  and 
was  to  be  equipped  with  two  Pratt  and  Whitney  550  horsepower  geared  radial  — 
engines.  It  had  a  retractable  landing  gear  and  an  estimated  bomb  load  of 
1100  pounds.  Thus,  in  general,  the  XB907  was  similar  to  the  Boeing 
model  although  it  showed  some  improvement  in  structure,  rrnsament,  and 
load  carrying  capacity.  In  1932,  when  performance  tested  as  the  XE-10, 
it  was  considered  the  fastest  and  most  powerful  heavy  bomber  of  its  class 
in  the  world.  The  improved  model  housed  two  675  horsepower  Wright  engines 
end  was  equipped  with  s  front  gun  turret.  It  attained  a  high  speed  of 
207  miles  per  hour,  had  a  service  ceiling  of  21,000  feet,  and  in  over-all 
performance  exceeded  the  latest  specifications  established  by  the  Bombardment 

R  .  31 

Board* 

Besides  the  above,  there  were  several  "dark  horse'1  designs  submitted 

in  the  competition.  The  Fokker  XB-S  was  similar  to  an  observation  type, 

the  XO-27,  previously  submitted  by  this  manufacturer,  with  the  exception 

of  a  bomb  rack  of  1100  pound  capacity ,  It  was  equipped  with  two  Curtiss 

600  horsepower  liquid-cooled  engines  and  was  Inter  performance  tested 

upon  installation  of  new  canine  aer-tyoe  tail  surfaces ,  This  model  was 

32 

eventually  procured  for  dual  bombardment  and  observation  purposes* 

The  Douglas  XB-7,  an  improved  version  of  the  X0-36,  provided  a  similar 
bomb  rack  arrangement  and  was  equipped  with  the  seme  type  engines.  It 
was  also  later  accepted  for  the  same  purpose  as  the  XB-8.^  Keystone* s 
entry,  a  low-wing,  all-metal  monoplane,  the  ZB- 908 ,  was  drooped  in  the 
design  stage  when  it  became  apparent  that  it  could  not  compete  with  the 

34 

other  experimental  models. 
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Burins  1932,  the  Materiel  Division  strove  to  improve  standard  heavy 
bombardment  equipment,  ss  the  monoplane  gradually  gained  precedence  over 
the  biplane .  The  trend  was  distinctly  toward  all-metal  construction, 
mM  or  low  wing,  monocoque  fuselage,  enclosed  cockpits,  retractable  * 

landing  gear  and  streamlined  wheels.  The  great  increase  in  bomber  speed 
in  the  early  thirties  was  attributed  to  aerodynamic  and  structure!  re¬ 
finements  end  the  reduction  of  drag  through  the  introduction  of  the  re¬ 
tracting  undercarriage  rather  then  to  any  **reat  increase  in  engine  horsepower,"^ 
In  order  to  study  the  viewpoints  of  all  commanders  of  Air  Corps 
Stations  on  future  bombardment  development,  Kaj,  Gen.  Benjamin  D,  Foulois, 

Chief  of  Air  Corps,  in  March  1933  distributed  an  extensive  quest ionaire, 
requesting  careful  review,  comments,  and  recommendations.  Rapid  changes 
in  the  bombardment  field  bed  necessitated  a  broad  revision  of  the  Directive 
on  Bombardment  and  this  method  was  chosen  to  "test1*  the  reaction  of  active 


pilots  to  tho  latest  models.  Unexpected  results  were  obtained.  Many 
new  and  novel  ideas  in  structural  design  wore  submitted,  depicting  the 
trend  toward  a  large,  four-engine  heavy  bomber,  capable  of  flying  hundreds 

of  miles  at  high  altitudes  with  p  heavy  bomb  load,  attacking  enemy  targets 

.  36 

on  land  and  sea,  and  returning  to  its  br.se* 

Technological  development  in  the  Materiel  Division  also  was  definitely 

pointin'1'  i  o  the  procurement  of  larger  bombardment  airplanes  than  the  YB-12 

(e  modified  B-10) »  This  change  was  motivated  Irrgely  by  the  discovery  that 


increased  aerodynamic  efficiency  could  he  achieved  with  increased  size— earlier 
believed  a  fallacy.  Gradual  reduction  of  dreg  by  eliminating  structural 
protuberances  had  also  become  an  appreciable  factor  toward  obtaining  improved 


flight  performance.  Thus,  although  the  "big  bomber*  trend  would  result  in 


greatly  increased  cost  per  unit,  it  was  evident  that  the  attendant  superior 


performance  of  the  large  airplane  would  do  much  to  offset  this  factor, 

Hfc»rw;  L-iiSD  *— -—»»**«*  iA™, 
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Announcement  of  the  ■  bove  policy  by  the  Materiel  Division  and  the 
tlrcraft  industry  not  only  completely  changed  the  accepter!  methods  of 
constructing  bombers,  but  tremendously  influenced  engine  «nd  propeller 
design.  Whereas  in  the  treaties,  increased  horsepower  per  unit  hod  been 
a  primary  objective  in  engine  design,  more  radical  changes  were  necessary 
in  the  early  thirties,  affecting  not  only  detail  design  but  cylinder 
arrangement,  over-all  form,  shape,  materials,  and  methods  of  construction, 
in  order  to  conform  to  the  streamlined  wings  of  the  latest  bomber  models* 
Propeller  research  had  resulted  in  the  development  of  the  controllable 
pitch  and  the  constant-speed  types  with  hollow  steel  blades.  The  tactical 
need  for  increased  speed  and  high  altitude  performance  had  also  presented 
the  problem  of  low  altitude  performance,  the  solution  to  which  was  found 
in  the  construction  of  the  above  types  of  propellers. 

The  development  of  the  all-metal  monoplane  bomber  was  in  answer  to 
the  persistent  demand  of  bombardment  proponents  for  increased  speed, 
range,  and  carrying  capacity.  Its  success  had  been  attained  primarily 
by  increasing  the  number  of  engines  and  by  providing  greater  horsepower. 

Speed,  however,  had  imposed  new  aerodynamic  problems — cleanness  of  structure— 
that  required  a  complete  change  in  the  earlier  conception  of  a  large 
bomber.  Box  spars,  multi-spar  wings,  and  smooth  metal  surfaces  were  now 
essential  to  advanced  aircraft  construction.  Speed  also  imposed  the 
necessity  for  high  wing  loading,  with  its  attendant  increased  stresses 
in  structure,  as  well  as  the  demand  for  flaps  and  high  lift  devices  in 
order  to  obtain  reasonable  performance  for  take -off  and  landing. 

These  were  only  the  major  problems  confronting  the  Materiel  Division; 
there  were  innumerable  detailed  problems  which  made  for  the  ultimate  success 


’  '  *  K  Ii 
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or  failure  of  the  heavy  bomber,  And,  despite  budgetary  limitations  which 
reflected  the  War  Department  attitude  toward  the  development  of  large 
bombardment  airplanes,  intensive  research  had  been  conducted  in  collaboration 
with  interested  aircraft  mamf .  ctnr'irs .  Iule*  J ,  preliminary*  investigations 
were  underway*  lsto  in  1933  for  an  ultra  Xem^  r.-^ge  roltl-en^we  monoplane 
bomber.  Boeing  and  Fart  in  bad  submitted  preliminary  designs  and  engineering 
data,  and  sfter  careful  study  of  this  material,  the  Division  had  negotiated 
contracts  in  the  following  yerr  for  additional  technical  information, 

37 

tests,  wind  tunnel  models,  and  mock-ups/ 

The  Air  Corps  in  1934  rented  a  heevy  bomber  with  a  speed  comparable 
to  the  latest  pursuit  airplane  of  foreign  powers  and  with  strong  fire  power 
to  fight  off  concentrated  enemy  air  attacks.  The  ideal  airplane  was  to 
carry  a  bomb  load  of  many  tons,  fly  above  24,000  feet,  snd  have  a  range 
that  would  enable  it  to  span  the  continent  in  a  single  flight  at  a  speed 
approaching  250  miles  per  Lour.  It  should  also  to  capable  of  carrying 
its  striking  power  far  cut  to  sea  to  intercept  and  destroy  any  enemy 

attempting  to  invade  American  shores*" 

\ 

The  B-17  “Flying  Fortress1*;  To  build  iuch  an  airplane  in  that  year 
was  a  vast  undertaking  end  challenged  the  best  aeronautical  engineering 
thought  in  America.  Although  the  design  competition  proposal  distributed 
by  the  Air  Corps  in  1933  had  not  specified  two-engines  (it  read  “multi- 
engine1*),  all  but  cne  manufacturer,  perhaps  in  view  of  ftar  Department 
economy  policies,  had  assumed  that  only  e  highly  superior  tvtin-engine 
model  of  standard  design  woe  desired.  Boeing  engineers,  however,  noted 
the  loop-hole  allowed  in  the  term  “multi-engine"  and  launched  as  a  private 
venture  tbe  pioneering  development  of  a  four-engine  superboraber  of  radical 

I  *Nf-  ■*  *'>*  -■  *i  Aj  V  A?  'mSi./'V 
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design.  Only  twelve  months  vere  allowed  in  the  propose!  for  the  creation 
and  the  construction  of  an  experimental  model* 

In  September  1934,  the  XB-17  emerged  as  a  workable  design.  Many 
problems  still  had  to  be  solved  since  no  bomber  of  such  revolutionary 
structure  had  yet  been  produced  in  the  United  States.  Numerous  improve¬ 
ments  in  design  were  included  which  were  more  or  less  e  composite  of  the 
best  features  of  bombardment  airplanes  evolved  since  the  Martin  lffi-2* 

To  reduce  air  resistance,  bombs  were  to  be  carried  internally;  oilot  -nd 
crew  members  were  to  be  houced  inside  the  fuselage  in  heated,  soundproofed 
quarters;  additional  machine  guns  were  to  be  installed  to  fire  from  en¬ 
closures  in  the  fuselage;  versatility  of  operation  would  he  achieved  by 
the  new  Hamilton  const ant- speed  propellers;  tabs  were  developed  for  the 
rudder  end  elevators  to  assure  easier  trim  control;  and  every  protruding 

surface  was  to  be  eliminated  as  far  as  possible  to  provide  an  aerodynamics lly 
39 

clean  airplane. 

It  was  in  July  1935  that  the  Boeing  Seattle  plr:  nt  turned  out  the 
XE-17  which  successfully  made  its  maiden  flight  from  Serttle  to  tteyton 
the  same  month.  The  preliminary  performance  of  this  bomber,  the  largest  mono¬ 
plane  ever  constructed  for  the  4ir  Corps  up  to  that  tin?  ,  exceeded  even 
the  expectations  of  it?  designers.  On  the  following  month,  the  XB-17 
was  flown  from  Seattle  to  i. right  Fjeld  for  entry  in  the  open  design 
competition  vdth  twin-engine  models  offered  by  Krriin  and  Deugl-s.  On 
that  flight  it  covered  the  2100  miles  r.or-ctop  ?t  an  average  speed  of 
232  miles  per  hour.  During  later  performance  tests,  however,  the  XB-17 
unfortunately  crested  in  flams*  and  was  procticr lly  demolished.^  Nevertheless, 


*  Official  investigations  exonerated  the  bomber  fron  mechanical  and 
structural  failure. 
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Air  Corps  bombard meat  nilots  had  already  been  nsoIdn  on  its  except ion si 
performance  and  a  contract  was  let  for  thirteen  models  to  be  delivered 
in  the  f is cel  year  of  1936*^ 

In  construction,  the  succeeding  service  test  model,  the  TIB-17,  was 

little  charged  from  the  original.  Its  fuselage  wrs  of  semi-monocoque 

type,  consisting  of  longitudinal  md  circumferential  stiffeners,  bulkheads, 

and  smooth  outside  metal  skin.  The  mid-wing  had  a  snan  of  103  feet  and 

9  inches  in  length,  the  over-all  height  was  18  feet  end  3  inches,  and 

42 

its  gro^s  weight  was  34,873  rounds.  For  the  first  time  on  any  Army 

bomber,  the  lending  perr  (fully  retractable  along  with  tail  wheel)  was 

equipped  with  air  brakes— a  special  Boeing  development* 

The  big  bomber  housed  four  bright  850  horsepower  engines  mounting 

tbree-bladed  const &nt  speed  propellers.  It  had  a  high  speed  of  256  miles 

per  hour  at  14,000  feet,  n  service  ceiling  of  30,600  feet,  carried  a  normal 

bomb  load  of  2500  pourds  for  £260  miles  at  operating  speed,  end  possessed 

a  maximum  endurance  of  10 .4  hours  in  the  sir .4*3  This  model  was  rlso 

capable  of  carrying  a  maximum  bomb  load  of  5000  pounds  for  1700  miles 

44 

at  a  cruising  speed  of  228  miles  per  hour, 

toany  new  armament  features  were  also  incorporated.  There  were  five 

gun  positions  one  in  the  nose;  one  above  end  one  below  the  fuselage, 

in  line  with  the  trrilin?1  edre  of  the  wing;  and  one  on  each  side  of  the 

fuselage,  midway  between  the  wing  and  the  tail*  The  four  last  mentioned 

were  in  the  form  of  streamlined  ''blistered,  designed  to  offer  the  least 

45 

possible  air  resistance. 

VJhila  the  first  XB-17  was  being  performance  tested,  the  Materiel 
Division  was  encountering  numerous  maintenance  difficulties  with  the 
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Martin  B-10,  B-12,  and  B-12A.  This  was  principally  attributed  to  in¬ 
adequate  service  testing  before  accelerated  production  was  begun  and 

/  A 

the  model?  placed  in  service. 

Turbo-superchargers  were  being  developed  during  1935  for  the  Martin. 
E—10A.  Although  cylinder  cooling  presented  a  difficult  probler  for  the 
Materiel  Division  engineers  and  engine  menuf neturers ,  some  success  was 
achieved  after  extensive  tests  were  made.  It  was  apparent  that  further 
research  and  experimentation  was  necessary  to  utilize  this  means  of 

rrt 

improving  the  altitude  performance  of  existing  service  rued els*  At 

the  cane  time,  the  Martin  E-10B,  a  modification  of  the  basic  B-10  and 
B-12  types,  was  under  development.  Many  changes  were  incorporated,  such 
as  higher  critical  altitude  engines,  wing  flaps,  controllable  pitch  pro¬ 
pellers,  larger  wheels  (45  inch),  provision  for  an  automatic  pilot,  an 
additional  radio,  and  radio  direction  finding  equipment.  The  first  model 
had  been  delivered  to  V'rigbt  Field  in  June  1935  for  inspection  and  tests, 
but  was  returned  to  the  contractor  for  correction  of  faulty  flight 

;g 

chart  cteristics , 


Convinced  that  the  superior  performing  B-17  had  opened  the  way  for 
establishing  a  strong  offensive  air  power.  Air  Corps  and  GHQ  Air  Force 
officers  had  been  championing  the  experimental  development  md  construction 


of  even  larger  and  more  powerful  types.  The  twin-engine  bomber,  they 

believed,  should,  be  reclassified  as  c  medium  type  for  long  range  re- 

49 

connaissance  and  general  bombing  operations •  In  fret,  the  Commanding 

General  of  the  GP'i  Air  Force,  later  on,  recommended  the  exclusive  develop- 

50 

ment  of  the  four-engine  model  to  perform  all  lone  rejote  missions. 

The  'fiar  Department  attitude,  however,  was  still  unfavorable  toward 


the  procurement  of  four-engine  bombers  larger  then  the  B-17  since  the 
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Generrl  Pf  ff  tvH  concluded  th:,t  no  +'c*5c'7  or  qir:+e<*icrl  requirement 

?x:*  :-ted  for  r  bobber  vdVo  a  renge  exceeding  3500  miles*2  Although  the 

Air  Corps,  prior  to  the  B-17  development ,  hod  been  permit* ed  to  contract 

with  Boejnp  for  one  Project  A  ultra  loop  range  four-engine  bomber  for 

experimental  purposes,  the  Project  D  design,  mi cb  planned  an  even  lorper 

model  with  a  greater  range,  vcs  being  held  in  sceyrnct  by  the  Secretary 

of  "war  de suite  an  option  negotiated  •with  the  Bougies  Aircraft  Company  in 

December  1935.  It  >r,as  not  until  September  1936  that  this  ban  was  lifted 

52 

and  authority  given  to  construct  the  experiments.  1  model* 

Hsan.vshj.le  the  A,B,G,  rod  D  models  of  the  B-17  were  being  successively 
developed.  Designed  for  the  most  part  rs  defensive  fir err  ft  they  never¬ 
theless  laid  the  found stiono  for  high  altitude  combat  bombing  by  employing 
turbo-supercharged  engines .  This  v,cs  ^311  the  standard.  B-17  model  rt  the 
time  war  began  in  Furope, 

In  193B,  the  Air  Corps  conducted  a  study  of  the  development  of 
foreign  heavy  bombers,  rfter  the  Chief  of  Hr  Corp6*  expressed  great  con¬ 
cern  to  the  Chief  of  Iileteriel  Division  over  the  unusual  progress  being 
made  ebrori  along  this  line,  A  complete  analysis  woo  requested  -with 
specific  reasons  why  the  performance  of  the  foreign  model'',  in  «o’ne  in¬ 
stances,  exceeded  those  of  the  Air  Corps* 

Comparison  was  msde  between  the  B-17  rnd  the  latest  Gernun  four-engine 
Junkers  89  and  the  Russian  four-engine  TB-6,  which  were  rer-orted  by  military 
intelligence  to  hive  superior  altitude  and  speed  performance .  These 
advantages  were  attributed  to  sacrifice  of  crew  cor, fort  and  the  elirain'+ion 
of  gun  protuberances  to  increase  the  speed.  Special  engines  producing  more 
then  normal  rated  power  and  high  octree  fuels  were  also  contributing  factors 
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in  their  improved  perform' nee.  The  critical  altitude  of  the  foreign 
models,  however,  was  not  as  efficient  as  that  of  the  E-17,  since  the 
turbo-supercharger  infliction  mentioned  above  hrd  boosted  its  operational 
altitude  to  20,000  feet.  This  surparred  the  German  and  Russian  bombers 
by  approximately  6000  feet.  The  Chief  of  Air  Corps,  however,  stressed 
the  fact  that  the  latest  military  characteristics  of  American  bombers 


tinder  experimental  development  fell  short  of  the  performance  figures 
acquired  by  military  attache1 s  for  foreign  experimental  bombers.  Some 
were  reputed  to  possess  high  speeds  of  290  miles  per  hour  at  15,000  feet. 
He  believed  that  crew  comfort  and  convenience,  although  desirable  for 
increased  efficiency,  should  be  subordinated  in  future  American  heavy 
bombers  unless  performance  comparable  to  foreign  models  could  be  retained* 

Foreign  powers  were  fast  accumulf-ting  dote  more  advanced  than  that 
possessed  by  the  Materiel  Division  on  such  matters  cs  interference  effects 
(wing-fuselage -lending  gerr,  wing-engine-propeller,  gun  emplacements, 
blisters,  various  arrangements  of  tail  surfaces,  etc);  surface  smoothness 
end  finishes;  engine  compactness  and  design  forms  that  blended  in  aerodyne- 
mically  with  the  complete  airplane;  and  intefrel  superchargers  for  inter¬ 
mediate  altitudes.  It  was  probable  that,  in  addition  to  the  seouis^ion 
of  superior  basic  information,  foreign  povers  had  been  able  to  reduce 
theory  to  practice  by  the  construction  of  large  numbers  of  experimental 
prototypes."^ 

To  expedite  the  experimental  development  of  a  boriber  to  serve  as 
companion  to  the  B-17,  capable  of  exceeding  the  performance  of  experimental 
foreign  aircraft  in  the  same  class,  the  Materiel  Division  during  193& 


encouraged  aircraft  manufacturers  to  develop  preliminary  designs  for  review 
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by  Division  engineers.  During  thot  yesr,  however.  Congress  slashed 
Army  appropriations  which  hod  included  increased  funds  for  the  heavy 
bomber  development  program. 

The  Chief  of  Mr  Corps,  in  an  effort  to  push  the  lagging  plans 
for  a  long-range  running  mate  to  the  B-17,  called  in  Consolidated  Air¬ 
craft  officials  for  r  conference  ct  Wright  Field  in  January  1939*^ 

They  were  asked  to  nr educe  a  four-engine  boater  with  n  speed  in  excess 
of  300  miles  per  hour  and  n  celling  of  35,000  feet,  minimum  cruising 
speed  of  220  miles  per  hour,  and  an  operating  range  of  3000  miles* 

The  B-2As  In  Kerch  1939,  the  Materiel  Division  was  presented  with 

preliminary  designs  end  engineering  date  for  the  XB-24,  and,  st  the 

end  of  the  month  represent rtives  of  the  Air  Corns  signed  f  contract 

with  Cons olid rt ed  for  the  prototype  of  the  new  model  to  be  produced  in 
56 

nine  months.  In  December,  three  months  after  war  broke  out.  in  Eurone, 
the  XB-2A  wss  successfully  flown  at  Lindberg  Field,  San  Diego,  In 
general  design,  it  differed  greatly  from  the  E-17*  Its  110  foot  wing 
war.  a  radical  departure  in  airfoil  types  then  in  use,  having  s  narrow, 
straight  t '■pared,  high  aspect  ratio  design,  symmetrical  in  appearance. 
Other  new  features  included  hydraulically  operated  wing  flaps  and  tomb 
bay  door a  as  well  or  power  brakes. 

The  XB-24  was  the  firrt  American  heavy  bomber  to  operate  with  a 


retractable  tricycle  landing  gear,  erd  unlike  the  B-17,  its  tail  assembly 

bed  two  vertical  firs  and  rudders.  The  Hamilton  standard  three-bladed, 

full-feathering  hydr arctic  propellers  mounted  on  Pratt  and  Whitney  1200 

horsepower  engines  were  also  introduced  on  this  model.  Its  service 

ceiling  wes  estimated  to  be  31,500  feet,  its  gross  weight  was  approximately 

57 

56,000  pounds ,  and  it  could  cjrry  a.  maximum  bomb  load  of  6960  pounds. 
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The  probable  future  development  of  heavy  bombers  woe  discussed  by 
Col.  Gorl  Spastz  in  n  lecture  before  a  grcuo  of  officers  concerning 
the  Air  Corps  Expansion  Program.  He  declared  that  the  immediate  de¬ 
velopment  of  airpower  built  around  the  B-17  and  the  B-24  was  imperative. 
The  new  XB-2A,  Colonel  Spa at s  considered,  was  r  greatly  needed  Air 
Corps  addition,  with  its  high  speed  exceeding  300  miles  per  hour  at 
15*000  feet,  long  range  of  5000  miles  at  economical  fuel  consumption, 
end  a  normal  2500  pound  bomb  load .  With  improved  powerplant  installations , 
the  speed  of  this  model  could,  possibly  be  stepped  up  to  400  miles  per 
hour.  He  pictured,  for  the  ne^r  future,  large  bombers,  capable  of  a 
5000  mile  range  at  200  miles  per  hour  with  c  bomb  loM  of  4000  pounds. 58 

In  the  months  that  followed  Germany’s  conquest  of  western  Europe, 
one  of  the  major  problems  confronting  Air  Corps  leaders  concerned  the 
number  of  hesvy  bombers  needed  to  insure  adequate  national  defense , 

it 

Since  the  President  had  authorized  the  production  of  50,000  airplanes, 
it  wns  necec"' ry  to  provide  a  brerhSomn  of  types  in  order  to  assure  r 
balanced  development  program. 

Early  In  the  frll  of  1940,  the  Materiel  Division  let  contracts  to 
Eooing  for  500  E-17'c  end  to  Consolidated  for  500  B-24*s—two  por  cent 
of  the  proposed  50,000.  This  marked  the  opening  of  the  Air  Corps  heavy 
bomber  production  program. 

Shortly  after  General  Arnold1^  return  from  a  mission  to  England  in 
the  Spring  of  1941,  president  Roosevelt  announced  that  the  production 
of  heavy  bombers  would  be  stepped  up  to  500  per  month,  definitely 
indicating  that  this  type  of  aircraft  was  regarded  by  both  military 


end  government  leaders  es  the  primary  offensive  wesson  of  air  warfare. 
After  Pearl  Harbor,  with  the  envisioned  need  of  thousands  of  heavy 
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bombers,  especially  for  the  projected  lon^-r;?nF'ed  Europeon  campaign, 
it  was  rnnounced  that  the  production  schedule  we a  to  be  doubled* 

Iho  main  problems  confront inp  the  I'ateriel  Commend  were  the  speeding 
up  production  schedules  through  the  construction  of  new  aircraft  plants 
and  the  retooling  and  utilization  of  existing  plant  facilities.  In 
the  critical  period  that  fallowed,  thousands  of  man-hours  were  saved 
in  preliminary  work  by  pooling  engineering  staffs,  blueprints,  tooling 
pstups,  and  r,o  on.  In  the  procera  of  approach  in*  pcnethlng  resembling 
moss  production  in  the  ensuing  months  of  1942,  arrangements  were  mod,© 
to  provide  for  interchangeability  of  carts  to  facilitate  rervicinp  at 
the  fronts;  new  assembly-line  technique?,  highly  intricate  machine  tool?, 
as  well  os  hitherto  untried  processes,  were  also  developed,  ell  resultin'’1 
in  m  amazing  Ehrlnhorfe  of  man-hours  from  over  100,000  per  four-engine 
bomber  to  spproxima+ely  ?G,000,  By  the  end  of  tfc-t  year,  the  heavy 
bomber  oroduotion  program  h?d  '■lifted  into  second  peer  and  was  gradually 

i 

accelerating  its  speed* 
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Chapter  V 

MA.TEEEEL  DIVISION  DEVELOTKEHT  OF  THE  VERT  HEAVY  BOKBER 

s. 

When  the  Project  A  (XB-15)  model  was  delivered  to  Wright  Field  in 

December  1937  it  was  already  considered  by  Air  Corps  and  GHQ  Air  Force 

bonder  proponents  as  die  intermediate  type  between  the  B-17  and  the 

Project  D  (XB-19)  very  heavy  model*  The  new  XB— 15  actually  dwarfed  the 

B-17*  Carrying  a  gross  weight  of  35  tons,  this  airplane  was  twice  as 

,  1 

heavy,  20  feet  longer,  and  its  wing  span  was  4.5  foot  wider.  in 

publicity  announcing  the  XB-15*  the  Air  Corps  declared  it  now  had 

examples  of  three  bomber  types— the  twin-engine  Kartin,  representing 

the  medium  weight  carrier^  the  B-17  as  the  compromise  heavyweight 

carrier,  and  the  new  XB-15  as  the  maximum  heavyweight  carrier.  Service 

employment  would  afford  the  Air  Corps  an  opportunity  to  fully  compare 

all  three,  with  a  view  to  determining  the  value  of  each  type  from  an 

2 

engineering,  tactical,  and  operating  standpoint* 

In  general  design  and  construction,  the  XB-15  closely  patterned 
the  B-17.  It  was  an  all-metal,  mid-wing  type  monoplane,  equipped  with 
four  1000  horsepower  Pratt  and  'Whitney  twin-row  engines*  Many  new 
safety  devices  were  incorporated,  including  improved  radio  direction 
finding  equipment,  automatic  pilot,  de-icing  installations,  fire  protection 
apparatus,  wing  flaps,  complete  heating  and  ventilating  system,  dual- 
wheeled  retractable  landing  gear,  and  air  brakes*  The  XB-15  was  also 
the  first  airplane  to  provide  complete  living  and  sleeping  accommodations 
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for  a  crew  of  ten. 

Defensive  armament  consisted  of  sis  enclosed  machine  gun  positions, 
a  nose  turret,  a  top  turret,  and  four  streamlined  blisters,  one  on  each 
side  of  the  fuselage  and  two  on  the  bottom.  It  had  a  high  speed  of  200 
miles  per  hour  and  a  maximum  ferrying  range  of  5050  miles*  Carrying  a 
normal  bomb  load  of  2500  pounds,  however,  its  operating  speed  was  reduced 
to  only  li+5  miles  per  hour.  On  a  short  haul  it  was  capable  of  a  12,000 
pound  bomb  capacity. 

Although  this  giant  bomber  was  generally  considered  a  successful 

type,  it  was  the  only  one  procured  by  the  Materiel  Division.  Its  slow 

speed,  primarily  resulting  from  insufficient  horsepower,  prohibited  it 

from  becoming  at  that  time  an  effective  combat  airplane.  The  design, 

in  this  case,  had  far  surpassed  the  performance  of  the  highest  horsepower 

3 

engines  available* 

Although  the  construction  of  large  bombers  had  facilitated  studies 
in  the  development  of  new  engine  designs,  improved  cooling  methods,  fuel 
injection,  and  supercharging,  it  was  still  a  moot  question  as  to  whether 
engines  with  horsepowers  in  excess  of  1200  in  single  units  were  more 
advantageous  than  multiple  units  of  lower  horsepower*  It  had  been  the 
Air  Corps  stand  that  engines  of  1000  to  2300  horsepower  were  more  normal 
and  logical  developments  tiian  very  high  horsepower  single  units  in  the 
3000  and  1+000  class,  which  might  be  too  great  and  sudden  a  technical 
advance  to  insure  sound  and  superior  results*  In  the  past,  the  large 
units  had  introduced  vibration  and  propeller  problems  which  were  being 
subjected  to  concurrent  research  and  development*  Consequently,  in  the 
experimental  construction  of  the  XB-15,  the  largest  engine  that  bad  been 


THIS  PAGE  Declassified  IAW  E012958 


This  Page  Declassified  IAW  E012958 


Vtrfa  imj  h  -  "  *  •  \  „  J 


available  in  the  middle  thirties  was  rated  at  1000  horsepower.  The 
Materiel  Division,  rather  than  risk  failure  of  -the  project  by  redesigning 
the  bomber  around  one  of  the  several  proposed  experimental  engines  of 
higher  horsepower,  requested  installation  of  a  service  tested  type* 

The  engine  problem  was  but  one  of  many  experimental  "firsts*  con¬ 
fronting  the  Materiel  Division  and  the  aircraft  manufacturer.  Since 
the  XB-15  wa3  approximately  twice  the  size  of  any  airplane  ever  flown, 
the  structural  design,  accessory  equipment  such  as  propellers,  super- 
chargers,  landing  gears,  control  surfaces,  and  electrical  power  to 
operate  the  many  mechanisms,  all  required  exhaustive  research  and 
expe  rims  ntation  • 

One  of  the  most  difficult  problems  confronting  the  designers  and 
engineers  was  the  question  of  controllability  in  flight*  Although 
during  the  thirties  many  new  and  improved  developments  along  these  lines 
were  in  progress  which  appeared  desirable  to  incorporate  in  the  XB— 15 
project,  the  Division  decided  not  to  include  too  many  untried  devices* 
Considerable  progress  had  been  made  with  the  turbo-cuper char  gar,  but  it 
was  excluded  from  the  project  because  it  still  presented  some  aerodynamic, 
engine,  and  propeller  problems*  A  tricycle  landing  gear,  which  had  also 
been  considered  for  the  first  model,  was  finally  rejected  infbvor  of 
the  more  conventional  type*  The  Division  knew  that  the  future  of  the 
very  large  heavy  bomber  was  at  stake  and  refrained  from  jeopardizing  the 
proposed  development  of  the  SB— 19  by  producing  the  XB— 15  as  a  possible 
failure* 

The  Chief  of  Air  Corps,  after  the  extensive  performance  testing  of 
the  S3— 15,  was  of  the  opinion  that  this  giant  bomber  had  proven  successful 
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both,  aarodynamically  and  structurally.  He  favored  modernizing  the  model 

by  producing  a  modified  type  to  be  redesignated  the  IB— 20,  "which  would 

incorporate  the  newest  technical  developments  of  the  Materiel  Division 

as  of  the  mid-summer  of  I93S.  These  improvements  included  a  retractable 

tricycle  landing  gear*  higher  horsepower  engines*  improved  armament*  and 

simplified  electrical  installations*  The  first  two  of  these  modifications 

were  to  increase  the  top  speed  from  200  miles  per  hour  to  approximately 

2I4O  nriles  per  hour*  resulting  in  Improved  protection  from  fast  enemy 

5 

pursuit  attack*  The  Assistant  Secretary  of  War  later  disapproved  the 

recommendation  and  the  project  was  subsequently  abandoned* 

Despite  limited  budgets  and  continued  opposition  in  the  War  Department, 

the  Material  Division  intensified  its  study  of  an  ultra  long-range, 

substratosphere  bomber  in  the  Project  D  class*  Since  the  XB-19  project 

was  already  underway,  consideration  was  being  given  to  providing  an 

even  superior  model,  utilizing  the  successful  application  of  the  pressure 

cabin  principle.  The  proposed  bomber  was  to  have  an  approximate  ceiling 

of  1)0,000  feet  with  a  pressure  equivalent  of  8000  feet;  an  estimated 

speed  of  350  miles  per  hour;  four  2000  horsepower  tur bo-eupe rdi urged 

engines;  a  mimm™  bomb  load  of  2500  pounds  j  a  minimum  range  of  J4OOO 

6 

miles,  and  powerful  armament.  The  engineering  experience  acquired  in  the 
development  of  the  XB-15  'Bas  heiag  applied  to  the  XB-19  project  and  this 
in  turn  was  guiding  research  into  the  manifold  problems  of  the  sub¬ 
stratosphere  bomber*  Early  designs  were  eventually  transformed  into  the 
very  heavy  and  powerful  B-29  and  B-32* 


-  *  See  Chap*  II  above. 
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fhfl  Project  D  Bomber  (XB-19) :  The  construction  of  the  XB-19  was 
also  posing  many  complex  problems  of  structure  and  equipment*  Like  its 
predecessor,  it  was  an  all-metal  monoplane,  but  incorporated  a  retractable 
tricycle  landing  gear.  Its  wing  span  was  212  feet,  its  length  132  feet, 
and  its  overall  height  k2  feat.  Equipped  with  four  2000  horsepower 
Wright  Duplex-Cyclone  turbo-supercharged  engines,  it  was  expected  to 
attain  a  high  speed  of  210  miles  per  hour  at  12,000  feet,  and  reach  a 
mavl mum  overloaded  range  of  7750  miles.  Its  gros3  weight  was  to  be 
160,000  pounds,  and  although  it  would  carry  a  normal  bomb  load  of  2500 
pounds  this  could  be  increased  to  an  approximate  total  of  37>OSO  pounds 
on  a  short  haul  of  2000  miles.  The  service  ceiling  of  this  giant 
monoplane  was  estimated  to  be  22, 200  feet.  It  also  would  be  capable  of 
carrying  a  crew  of  ten  and  provided  sleeping  accomodations  for  eight* 

For  defensive  armament,  "the  XB-19  wculd  carry  seven  machine  guns  in 
power-driven  turrets  in  the  nose  and  tail  and  above  and  below  the  fuselage. 

The  culmination  of  three  and  one-half  yjars  of  planning  and 
engineering  of  the  Division,  in  conjunction  with  the  Douglas  Aircraft 
Company,  the  XB-19  was  successfully  test  flown  in  June  19iil.  Certain 
details  used  in  its  construction  had  already  been  adoptad  for  experimental 
airplanes  then  under  construction  and  the  primary  purpose  for  its  pro¬ 
duction  wa3  to  provide  a  source  of  valuable  laboratory  information  which 

would  be  vital  in  the  development  of  future  aircraft  of  very  large 

g 

dimensions . 

Some  of  the  immediate  problems  to  be  pursued  at  that  time  by  the 
Materiel  Division  in  the  XB-19  "flying  laboratory"  were  the  general 
flight  characteristics  of  very  large  airplanes,  control  forces,  vibration 
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and  flutter,  stability  on  all  axes,  fuel  consumption  with  range  and  load, 

inspection  maintenance  aid  repair  while  in  flight,  pilot  and  crew  fatigue, 

anoxia  and  anoxemia  (oxygen  want)  over  12,000  feet,  and  other  important 

investigations  for  possible  application  to  the  eventual  operation  of  the 

XB-29  and  XB-32.  From  the  standpoint  of  production,  the  XB-19  also  was 

to  serve  as  a  ‘•yardstick11  on  labor  and  materiel  problems  in  connection 

9 

with  design,  engineering  and  construction* 

Predicated  upon  the  valuable  data  that  had  been  and  was  being 
accumulated  in  the  development  of  large  and  more  conventional  hea-vy  bombers, 
research  had  turns  d  in  the  late  thirties  to  the  flying  wing  type  of 
airplane  for  superior  speed  and  altitude  performance.  In  this  connection, 
a  special  conference  was  held  at  Wright  Field  in  January  193®  to  consider 
a  pressure  cabin  design  with  many  novel  features  proposed  by  the  Con¬ 
solidated  Aircraft  Corporation. 

An  experimental  all-metal  model  could  be  constructed  with  either 

a  two -angina  or  four-engine  installation,  with  the  engines  totally  inclosed 

within  the  wing.  It  would  have  a  retractable  tricycle  landing  gear, 

strong  fire  power,  an  estimated  range  of  2000  miles  without  bomb  load, 

and  a  high  speed  of  approximately  32L  miles  per  hour.  Although  the 

reviewing  board  of  officers  declined  to  recommend  its  acceptance  at  the  time, 

additional  data  was  requested  for  further  consideration*  Some  skepticism 

was  professed  over  the  ultimate  practicability  of  such  a  design  although 

10 

the  eventual  construction  of  an  experimental  model  was  favored,  and 

it  was  not  until  August  19l&  that  a  contract  was  negotiated  for  its 

11 

preliminary  development . 
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The  3-29:  In  response  to  the  Air  Corps 1  late  1939  request  for  a 
l+OOO  mile  bomber,  Boeing  had  submitted  drawings  of  design  3kl)  an 
85,700  pound  airplane.  In  the  meantime,  however,  realization  of  -the 
new  needs  of  air  power  were  obtained  from  the  European  War  Theater.  The 
American  superbomb er  would  need  armor  plate,  and  greater  fire  power  than 
had  originally  been  visualised*  In  the  summer  of  l$bO,  therefore,  Boeing 
produced  design  3k5t  a  still  larger  aircraft  with  a  gross  weight  between 
100,000  and  120,000  pounds*  Approved  by  a  board  of  officers  headed  by 
Col.  0.  P*  Echols,  Chief,  Materiel  Command  this  was  to  be  the  design  of 
the  XB-29* 

The  major  engineering  problem  to  be  faced  was  the  building  of  an 

airplane  weighing  almost  twice  as  much  as  the  B-17,  and  flying  it  30 

per  cent  faster,  while  keeping  the  increased  power  expenditure  to  a 

minimum*  The  new  Wright  £200  horsepower  engines  made  8800  horsepower 

available  to  the  B-29  at  take-off,  compared  to  the  1+800  horsepower  in 

the  B-17*  Even  this  increase  in  power,  however,  was  not  sufficient  to 

drive  a  B-17  type  airplane  at  twice  the  weight  and  130  pa*  cent  of  the 

speed  of  the  B— 17*  Since  the  available  power  was  limited,  Boeing 

engineers  solved  the  problem  by  producing  an  airplane  that  was  aero- 

dynamically  clean  enough  to  produce  the  same  air  resistance  as  a  B-17 

12 

even  though  it  doubled  the  weight  of  that  airplane* 

Wind  tunnel  tests  with  models  of  the  XB-29  were  conducted  by  the 

University  of  Washington,  California  Institute  of  Technology,  and  the 

NACA*  These  tests  so  impressed  the  Air  Corps  that  on  2i+  August  19i+0 

Boeing  was  authorized  to  build  three  full  3izo  XB-29 Ts.  The  first  of 

13 

these  was  flight  tested  at  Seattle  on  2L  September  I9I+I. 
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In  dimensions,  the  new  VHB  had  a  wing  span  of  U4I  feet  and  3  indies, 
a  length  of  99  feet  and  an  overall  height  of  27  feet  and  9  inches.  The 
four  Wright  B-3350-23  eighteen  cylinder  engines  were  mounted  by  four 
bladed  Hamilton  constant  speed,  fall-feathering  propellers,  16  feet  and 
7  inches  in  diameter,  equipped  with  35/lOGth  redaction  gears  to  keep 
top  speed  below  the  velocity  of  sound.  At  full  military  power  the  B-29*s 
rnayimiim  speed  was  rated  at  372  miles  per  hour  at  30*000  feet  with  its 
ferrying  range  set  at  XU4OO  miles,  and  its  operating  range  (with  normal 
bomb  load  of  I4OOO  pounds)  3300  miles. 

For  defensive  armament  the  3-29  was  equipped  with  nonretractabla 
turrets  mounting  ten  .50  caliber  machine  guns  and  one  20  mm.  cannon. 

These  turrets  (two  upper,  two  lower,  and  cannon-gun  combination  tail) 
were  all  remotely  controlled  by  a  central  fire  control  system  with  sitting 
stations  for  the  bombardier  in  the  nose,  two  side  gunners  and  a  top  gunner 
in  the  waist  and  a  tail-gunner. 

Other  outstanding  features  of  -the  B-29  were;  pressurised  compartments} 
a  new  type  wing  that  produced  maximum  aerodynamic  efficiency}  an  improved 
flap  arrangement  that  limited  take-off  and  landing  runs  to  correspond 
to  those  of  the  B-17  and  B-£i|.  by  increasing  the  total  wing  area  19  per 
cert  when  extended;  a  dual  wheel  retractable  tricycle  landing  gear; 
flush-riveting  and  butt- jointing  to  reduce  drag  (the  landing  gear  lowered 
contributed  approximately  |?0  per  cent  of  the  resistance)}  and  extensive 
radio  and  radar  equipment  including  liaison  set,  radio  compass,  marker 
beacon,  glide  path  receiver,  localizer  receiver,  IFF  transpondor,  emergency 
rescue  transmitter,  blind  bombing  radar.  Raven  radio  countermeasures, 
and  static  dischargers. 

RfiSTKltTEB  . _ _ 
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The  cumulative  effect  of  so  many  advances  in  aeronautical  design 

and  equiptrant  produced  more  than  the  normal  quota  of  "bugs*  attendant 

to  new  plane  development.  To  nullify  torque  action,  for  example, 

counter-rotating  propellers  ware  originally  considered*  This,  however, 

necessitated  further  research  and  in  the  urgency  of  the  moment  a  new 

rudder  design  was  developed  that  solved  the  problem*  Ignition  systems, 

auxiliary  motor  generators,  fuel  guages,  bombing  equipment,  control  cable 

systems,  and  fuel  cell  leakage  ware  among  the  many  items  to  receive 

minute  study,  and  often  drastic  change* 

The  greatest  of  these  problems,  however,  was  the  R-^350  engine* 

First  tested  in  early  1957#  by  November  I9i0  seme  £000  engineering 

changes  had  been  made  in  the  engine,  approximately  500  of  which  required 

changes  in  tooling*  Col.  A*  H*  Johnson  of  the  Production  Division 

at  Wright  Field  sounded  the  keynote  of  the  critical  situation  in  a 
15 

letter* 


We  are  new  experiencing  one  of  the  worse  /sic/  epidemics  of  engine 
troubles  in  airplanes  with  Wright  Aeronautical  engines  that  we  have 
ever  had  «... 

It  will  be  impossible  for  me  to  over-aaphasize  the  serioushess 
of  the  situation*  If  the  conditions  exist  for  another  week  or  ten 
days,  X  am  sure  that  the  morale  of  the  operating  units  will  be  so 
shot  that  it  would  be  difficult  to  get  them  to  properly  fly  the 
airplanes. 

About  a  month  later  conditions  remained  unchanged.  In  fact  the  R-3350 

was  declared  "unsatisfactory  for  service  use  due  to  several  major  weaknesses 

/which  were7  likely  to  require  five  to  six  months  of  intensive  well— 

”  ”  16 

directed  effort  to  correct  *  *  •  •"  Consequently,  on  23  Aprf.1  19 
an  R-3350  Engine  Committee  was  established  at  Wright  Field  to  expedite 


the  modification  and  maintenance  of  the  engine  throughout  the  gigantic 
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B-29  program* 

Meanwhile  flight  testing  of  the  b-29  had  been  proceeding  throughout 

early  1943,  until  on  No.  2  test  airplane  an  engine  caught  fire  during 

test  flight  and  the  huge  bomber  crashed*  This  accident  naturally  retarded 

the  development  program,  since  every  possible  step  had  to  be  taken  to 

eliminate  fire  hazards*  Consequently  all  flight  operations  were  suspended 

1$ 

and  it  was  not  until  September  1943  that  the  air  tests  were  resumed* 

Hlhile  production  models  of  the  already  greatly  modified  B— 29  were 
rolling  off  the  Una,  the  52th  Bombardment  Wing,  organized  in  June  1943 , 
was  conducting  accelerated  tests  of  this  bomber  and  formulating  training 
policy  for  achievement  of  its  prime  mission— to  strike  devastating  blows 
against  the  Japanese  Empire* 

The  first  step  toward  accomplishing  this  ultimate  goal  was  begun 

on  4  April  194+  when  the  new  global  air  force,  tiio  Twentieth,  was  activated 

19 

at  7rashington,  D*  0* 

It  is  directly  under  the  Joint  Chiefs  of  Staff  and  has  General 
Arnold  himself  as  Commanding  General*  Brigadier  General  K.  B.  Wolfe, 
Commanding  General  of  the  XK  Bomber  Command,  undertook  to  submit 
the  B-29's  to  simulated  combat  testing  as  soon  as  they  came  off  the 
production  line,  and  at  the  same  time  as  transition  training  was  in 
progress  and  the  Twentieth  Air  Force  organization  was  being  developed* 
This  plan  was  designed  to  make  the  B-29  ready  for  combat  with  as 
little  delay  as  was  possible. 

The  Superfortress  began  its  activities  against  Japanese  installations 
on  6  June  1944*  less  than  three  years  after  the  initial  fli$it  testing  of 
the  323-29,  mth  a  "shake-down*  raid  on  Bangkok.  Seventy-ei$it  airplanes 
participated  in  this  raid  and  dropped  $6$  tons  of  high  explosive  and 
incendiary  bombs  from  altitudes  of  17*000  to  27,000  feet*  Nine  days 
later  tbe  real  air  offensive  against  the  Japanese  Empire  began  with  the 
accomplishment  of  "Mission  Number  One,  **  a  strike  by  60  Superfortresses 
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against  steal  mills  and  shipping  at  Yamaha  in  Japan  proper*  In  the 
months  that  followed,  B-29's  from  the  XX  Bomber  Command  bases  In  China 
and  India  struck  at  the  farthest  corners  of  the  Japanese  Empire — Nagasaki, 


Palembang,  Singapore,  Mukden,  Rangoon,  Bangkok,  and  Tokyo,  which  by 

November  I9I1I4.  was  being  raided  regularly  by  the  XXI  Bomber  Command 

20 

based  at  Isley  ^ield,  Saipan. 

The  TH32;  After  the  Air  Corps*  "Request  for  Data"  of  29  January 

I9I4.O  the  C one olidated-Vulhae  design  for  the  B-32  was  immediately  approved 

and  a  mock-tip  constructed  and  inspected  by  17  April  i9i.1l*  Following  these 

inspections  three  airplanes  were  procured  and  to  accelerate  development 

the  first  was  flown,  in  a  stripped  condition,  on  7  September  19i+2. 

At  the  inception  of  the  VSB  program,  the  B-32  was  regarded  as  an 

21 

insurance  measure  against  the  possible  failure  of  the  B-29,  and,  it 

was  assumed,  would  engage  in  strategic  operations  similar  to  that 

22 

planned  for  the  3-29* 

The  XB-32,  like  its  running  mate,  was  of  conventional  design,  an 
all-metal,  high  wing  monoplane  with  a  sani-monoeoque  fuselage,  retractable 
tricycle  landing  gear,  and  was  powered  by  four  'Wlright  R  3350-23  engines, 
each  developing  2200  horsepower  for  take-off,  and  mounting  four *-b laded 
Hamilton  Standard  reversible-pitch  propellers*  Maximum  gross  weight  was 
123, 250  pounds  which  included  a  maximum  bomb  capacity  of  20,000  pounds 
for  short  range  operations  *  Normally,  this  giant  airplane  was  to  carry 
56OO  pounds  of  bombs  for  a  distance  of  5^25  miles  at  an  operating  altitude 
of  25,000  feet  ..and  was  adaptable  for  carrying  single  11,000  or  22,000 
pound  bombs.  Its  ferrying  range  was  set  at  ijliOO,  and  at  full  military 


power  and  combat  weight  (100,000  pounds)  its  high  speed  was  357  miles 
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per  hotir  at  50,000  feet,  •which  was  comparable  to  B-29  performance. 

Its  def  ensive  armament  consisted  of  ten  *50  caliber  machine  guns,  two 
in  a  nose  turret,  two  each  in  front  and  rear  top  turrets,  two  in  a  lower 
ball  and  two  in  the  tail  turret,  all  remotely  controllsd  from  three 
computer  stations. 

After  the  first  model  (twin,  tail)  made  its  initial  flight  in 
September  I9k2  in  a  stripped  down  condition,  subsequent  status  reports 
indicated  that  this  model  and  the  second  model  had  developed  an  unsatis¬ 
factory  aerodynamic  rendition  around  the  inboard  nacelles  which  was 

i 

adversely  affecting  the  empennage,  inboard  nacelles,  and  ailerons#  The 

third  model,  equipped  with  an  improved  design  single  tail,  showed  a  marked 

improvement  in  directional  control  and  rudder  effectiveness,  although 

25 

some  investigatory  work  was  still  necessary. 

Throughout  19^3  there  were  many  major  changes  in  the  KB -5 2  as 

it  evolved  into  the  B-32  and  most  of  these  were  a  result  of  lessons 

learned  in  combat  operations  of  the  B-17  and  B-2i+.  A  single  vertical 

tail  was  substituted  for  the  original  twin  tails;  pressurisation  was 

* 

eliminated  and  locally  operated  turrets  installed  ;  the  power  plant 
nacelles  were  redesigned;  heated  wing  de-icing  was  introduced;  fuel  and 
oil  system  improved;  all-electric  bomb-release  system  added  as  well  as 


'  ' In  this  connection  it  is  interesting  to  note  the  following  statement 
by  Capt.  W.  &.  Stiger  of  the  Weapons  Section,  AFPGC;  "It  is  the  opinion  of 
the  Weapons  Section  of  the  Proving  Ground  Command's  Proof  Division  that 
the  success  of  the  B-29  in  defending  herself  in  combat  is  attributable 
to  the  inherent  superiority  of  the  B-29  as  an  airplane,  in  speed,  altitude, 
and  maneuverability,  and  not  to  the  reliability  of  the  fire  control  system#" 
(Interview  by  Hist.  Officer,  AFPGC,  with  Capt.  W.  M.  Stiger,  Froj.  Officer, 
Weap*  Sect.,  PD,  10  liar.  19h5j  in.  HB  File  000*71,  Interviews,  cited  in 
Hist.  AAFPGC,  part  XII,  p.  50.) 
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M-series  bomb  sight  and  automatic  flight  control  equipment;  vision, 

especially  bombardier* s,  improved}  fire— power  increased}  maintenance 

simplified  through  the  use  of  standard  parts;  and  emergency  exits 
21* 

improved* 

The  original  intention  of  the  Army  Air  Forces  was  to  put  the 
B-32  into  combat  operations  by  the  summer  of  19^5 >  as  a  part  of  the 
nl+£a  Very  Heavy  Group  Program..**  But  it  wa3  August,  19i|l+  before  the 
first  Anay  test  flight  of  a  production  B-32  was  accomplished-- and  then 

25 

it  was  damned  with  faint  praise*  By  November  I9I4I4.  the  estimated 

availability  of  B-32  airplanes  was  so  meager  and  the  production  so 

uncertain  that  it  was  thought  inadvisable  to  plan  the  use  of  the  aircraft 
26 

during  19i+5*  In  actuality  the  B-32  was  never  used  in  the  European 
theater  and  was  used  in  the  Pacific  theater  only  for  a  brief  time  on 
a  very  small  scale  after  hostilities  had  ceased  in  Europe. 

Finally,  on  12  October  19 Ij.5,  the  disappointing  B-32  program  was 
officially  terminated,  its  overall  failure  chalked  up  to  «the  exigencies 
of  war,  when  ’too  much*  is  more  greatly  to  be  desired  than  ’too  little*. " 

New  Experimental  Bomber  Designs ;  The  moot  question  of  studying  the 
development  of  ultra  long-range  heavy  bombers  superior  to  the  B-29  and 
B-32  was  brought  to  the  attention  of  the  Materiel  Command  by  Brig.  Gen. 

E.  I*.  Eubank,  director  of  Bombardment,  in  the  latter  part  of  September. 

It  was  pointed  out  that  the  Air  Forces  might  someday  be  required  to  produce 
heavy  bombers  capable  of  conducting  missions  non-stop  from  bases  within 
the  United  States  to  foreign  objectives.  This  would  necessitate  a  range 
of  17,000  to  20,000  miles  under  optimum  conditions  with  an  operating 
radii  of  S,000  to  7,000  miles.  Such  airplanes,  if  possible,  diould  be 


27 
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able  to  carry  a  £5,000  pound,  minimum  bomb  load  for  the  full  range . 

In  August  1943a  North.  American  and  Consolidated  presented  very 
heavy  bomber  designs  to  the  Material  Command  for  engineering  evaluation* 

The  latter *s  design  was  the  most  interesting  since  it  was  a,  new  version 
of  a  flying  wing  (tailless)  airplane*  It  was  believed  by  Materiel  Command 
engineers  that  if  the  wing  loading  could  be  kept  high  and  a  high  center 
of  lift  could  be  obtained  for  the  landing  condition,  this  airplane  would 
have  a  definite  advantage  over  the  }[B— 33*  Consolidated  proposed  to 

provide  these  features  by  incorporating  a  retractable  horizontal  tail 
surface.  This  pressure-cabin  flying  wing  was  designed  for  four  tractor 
engines  which  were  to  be  turbo  supercharged,  completely  submerged  in  the 
wing,  and  connected  by  extension  shafts  to  two  dual  counter-rotating 
propellers.  Each  engine  would  drive  its  own  propellers  and  they  could 
be  independently  feathered.  leakproof  integral  fuel  cells  would  provide 
7000  gallons  of  fuel  and  removable  bomb  bay  tanks  would  carry  6000  gallons. 

Defensive  armament  would  consist  of  a  nose  turret  (four  *50  caliber 
machine  guns),  an  Identical  tail  turret,  an  upper  aft  turret  (two  37 
cannon),  and  a  lower  aft  turret  (two  37  mm  cannon),  all  of  which  were  to 
be  locally  operated  and  pressurized. 

The  principal  unconventional  features  of  the  Consolidated  tailless 
design  were  the  large  increase  in  lift-drag  ratio;  the  use  of  full  span 
flaps  which  allowed  a  high  lift  coefficient;  the  longitudinal  tram  which 
was  obtained  at  the  stalling  point  by  extendable  trailing  and  leading 
edge  trim  surfaces,  and  wing  tip  leading  edge  slots*  Performance  data 


*  See  Chap*  XU  above. 
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indicated  a  high  speed  of  57k  miles  per  hour  at  30,000  feet  and  a  war 
emergency  power  of  1+07  miles  per  hour  at  the  same  altitude.  Service 
ceiling  was  estimated  to  be  i+3,000  feet. 

Carrying  a  normal  bomb  load  of  5000  pounds,  the  Consolidated  flying 
wing  was  expected  to  attain  a  maximum  range  of  7500  miles  at  an  average 
operating  speed  of  21)0  miles  per  hour  with  a  crew  of  nine.  For  a  short 
range  of  3500  miles,  a  maximum  bomb  load  of  1+0,000  pounds  (internal)  could 
be  carried  at  the  same  speed.  Gross  weight  (war  maximum)  would  be 
approximately  130,000  pounds. 

The  north  American  very  heavy  bomber  design,  although  shewing  an 
excellent  armament  arrangement,  did  not  appear  to  offer  any  definite 
advantages  over  the  B-£9  and  B-32,  when  considered  from  the  standpoint 
of  a  two  and  a  half  year  development  interval  from  the  date  of  initiating 
an  experimental  project*  It  was  believed  that  by  adding  more  horsepower 
to  the  foregoing  airplanes,  plus  two  years  of  intensive  development, 

based  on  combat  experience,  their  performance  would  equal,  if  not  better, 

„  29 

the  proposed  North  American  model. 

As  the  engineering  development  was  proceeding  on  the  long-range 
Northrop  XB-35  and  the  Consolidated  XB-96  in  1943  and  19M+,  the  Materiel 
Command  and  the  aircraft  manufacturers  were  encountering  various  retarding 
conditions  and  factors.  The  engineering  completion  date  of  1  Iferch  19M+ 
had  been  set  for  the  XB-55,  tut  such  problems  as  aerodynamic  design  of  elevator 
and  rudder  control  surfaces,  hydraulic  boost  control,  and  a  new  electrical 
system,  had  postponed  this  date  to  August  19i+5«  Additional  difficulties, 
such  as  inability  to  secure  engineers  and  technical  personnel  had  also 
contributed  to  the  delay  in  providing  the  first  experimental  model. 
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Bombardment  experts,  however,  considered  the  XB-35  such  an  advance  in 

bomber  design  that  it  was  deemed  advisable  to  continue  its  development, 

30 

despite  ihe  eighteen  months  extension  of  -the  contract*  A  flying 

model  (.3  scale),  designated  the  had  been  successfully  flown  and  was 

found  generally  satisfactory  in  performance,  except  that  some  difficulty 

was  encountered  in  directional  control  and  elevator  control  at  low 
31 

speeds » 

In  design,  the  XB-35  'was  a  full  flying  wing  (tailless)  very  heavy 
bomber  of  all  metal  construction,  to  be  powered  with  four  XR-4360-7 
submerged  engines  driving  dual  rotation  pusher  propellers  through  long 
drive  shafts,  each  developing  3000  horsepower  for  take-off  at  2700  r.p*m. 
Mth  a  wing-span  of  172  feet,  a  length  of  53  feet,  and  an  overall  height 
of  19  feet  and  3  inches »  it  had  a  guaranteed  high  speed  of  3®>6  miles 
per  hour  at  35*000  feet  and  military  power,  and  a  range  of  4600  miles 
at  245  miles  per  hour  carrying  a  bomb  load  of  10,000  pounds*  Its  service 
ceiling  was  estimated  to  be  40,000  feet  at  *3  range,  and  the  design 
gross  weight  was  155*000  pounds  with  a  useful  load  of  71*330  pounds. 

The  maximum  bomb  load  of  the  full  size  XB-35  "was  to  be  32,000  pounds  in 
combinations  of  4000-,  2000-,  1000-,  and  500-pound  bombs,  with  24*000 
pounds  carried  internally  and  8000  pounds  externally.  If  made  up  entirely 
of  thirty-two  1600  pound  armor  piercing  bombs  the  above  maximum  tomb 
load  could  be  increased  to  51,200  pounds. 

Defensive  armament  was  to  consist  of  twenty  *50  caliber  machine 
guns  mounted  in  remotely  controlled  turrets  as  follows  s  four  in  a 
flexible  tail  turret,  two  each  in  an  upper  and  lower  wing  turret,  and 
four  each  in  an  upper  and  lower  cabin  turret. 
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Other  features  included  pressurised  crew  compartments  ;  retractable 

tricycle  landing  gear  with  dual  main  wheels  and  single  nose  wheel;  four 

eight-blade d,  full  feathering  constant  speed  propellers ;  engine  turbo 

superchargers  installed  in  a  plenum  chamber;  and  other  novel  developments. 

Action  was  initiated  to  procure  the  first  XB-35  in  July  I9I4I  and  the 

contract  was  approved  by  Secretary  of  War  Stimson  in  October  of  that 

year*  The  project  was  set  up  in  three  phases  as  follows:  (1)  engineering 

data  for  evaluation  of  design  and  release  for  development;  {£)  tests  of 

models  and  reportsaf  contractor *s  flying  mock-up;  and  (3)  construction 

and  test  of  *3  or  *1}.  scale  flying  mock-up.  Be  livery  of  the  first  model 

was  to  be  accomplished  in  360  days  from  the  date  of  contract*  Along  with 

this  negotiations  for  one  airplane  had  been  arranged  in  August  19I4I  and 

the  contract  was  approved  by  the  Secretary  of  lar  in  November .  later 

this  contract  was  amended  to  provide  for  an  additional  modal  In  case 

the  first  one  was  damaged  or  demolished  in  an  accident*  A  mock-up  of 

the  initial  model  was  inspected  in  July  19kS,  and  the  estimated  flight 

date  for  the  reduced  scale  flying  wing  was  set  for  December  of  that  year* 

The  N-91M30*  1  Model  later  crashed  on  its  l+5th  flight  after  22  hours 

and  32  minutes  of  testing,  but  two  other  models  had  been  ordered  shortly 

before  this  accident  in  order  to  avoid  any  undue  delays  in  completing 

experimental  tests*  In  late  19i0,  a  change  order  was  made  to  the  contract 

to  allow  production  of  one  N-9M-B  model  which  would  accurately  represent 

32 

the  full  size  including  all  modifications  in  design* 

Although  the  hoped-for  range  and  speed  of  the  XB-35  were  probably 
not  going  to  he  realized,  it  was  felt  that  the  airplane  might  still  be 
outstanding  in  performance*  In  fact  in  a  memorandum  of  10  January  19kk 
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Brigadier  General  F.  0.  Carroll,  Chief  of  the  Engineering  Division  at 
Wright  Field  recommended  that  the  "experimental  and  production  program 
continue  in  their  /sic7  present  status,  e»i*/sic 7*  pursue  vigorously," 
since  "present  performance  expectations  represent  a  great  advancement 
making  project  highly  desirable  from  a  development  standpoint* 

By  the  end  of  19144*  it  was  considered  that  the  over-all  progress 
on  the  XB-35  -was  limited  by  the  rapidity  with  ■which  solutions  could  be 
determined  for  the  individual  unconventional  elements  which  made  up  the 
unconventional  aircraft*  None  of  the  existing  problems  were  considered 
impossible  of  solution*  In  fact,  in  connection  with  the  future  develop¬ 
ment  of  the  B-35  type  airplane  AAF  Headquarters  showed  interest  in  obtaining 
proposals  for  installation  of  jet  engines*  From  available  information 
the  B-35  was  seen  as  the  only  currently  projected  VHB  which  could  be 
expected  to  quickly  approach  the  future  requirements  for  airplanes  to 
operate  at  500  miles  per  hour  and  1+0,000  foot  altitudes.  If  compressibility 
effects  were  determined  as  not  serious  it  was  believed  that  the  application 

3k 

of  jet  engines  to  the  B-35  type  would  result  in  a  far-reaching  advance* 

Meanwhile  Consolidated's  projected  XB-36  was  also  undergoing  extensive 
experimentation  and  development.  Designed  along  conventional  lines,  it 
was  an  all  metal,  high  wing,  single  tail,  ultra  long  range  model  powered 
by  six  R  i+3&"5  engines  in  a  pusher  arrangement,  each  engine  developing 
3000  horsepower  for  take  off  at  £700  r*p*m.  Maximum  speed  of  this  giant 
airplane  was  estimated  to  be  3&7  miles  per  hour  at  30*000  feet  with  a 
range  of  10,000  miles  carrying  a  10,000  pound  bomb  load. 

The  23-36  was  designed  to  be  considerably  larger  than  the  B-19,  thus 
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dwarfing  the  B-29  and  B-J2.  With  a  wing  spread  of  232  feet,  a  length 
of  163  feet,  and  an  over-all  height  of  feet  and  11  inches,  the 
maximum  gross  weight  was  to  he  269,039  pounds* 

On  a  mission  of  J4.790  miles,  the  mammoth  33-3 6  could  carry  a  maximum 
bomb  load  of  72*000  pounds  which  was  unprecedented  in  the  history  of 
military  aircraft*  Other  features  of  the  XB-36  included  a  retractable 
tricycle  landing  gear  (dual  wheels)]  pressure  cabin j  dual  turbo  engine 
superchargers;  forward  upper  and  lower  turrets,  locally  operated  and 
pressurized  and  mounting  37  mm  cannon;  two  aft  upper  and  lower  turrets, 
remotely  controlled  and  containing  *50  caliber  guns  and  37  mm  cannon; 
a  remotely  controlled  tail  turret  with  *50  caliber  guns  and  37  mm  cannon; 
complete  radio  and  radar  equipment,  and  instrument  landing  devices. 

Negotiations  for  the  XB-36  began  in  August  I9I4I  with  the  Consolidated 
Aircraft  Corporation  when  preliminary  design  studies  of  a  very  heavy, 
ultra  long-range  bomber  were  requested  by  the  Materiel  Division.  Upon 
approval  of  these  data,  procurement  of  two  experimental  models,  based  on 
the  completion  of  wind  tunnel  tests,  mock-up  and  detailed  engineering 
information  "was  authorised.  The  delivery  dates  for  the  initial  two  models 
w'^e  set  for  May  and  November  19W-W  However,  due  to  an  accumulation  of 
unforeseen  retarding  conditions  and  factors,  those  dates  could  not  be 
met.  Principal  causes  for  the  delay  included  a  revision  of  armament 
which  postponed  mock-up  construction  and  inspection;  redesign  of  wing 
and  change  from  a  twin  vertical  tail  to  a  single  vertical  tail;  problems 
arising  in  weight  and  balances  control;  delay  in  receiving  engine  for 
full-scale  nacelle  test;  inability  to  conduct  wind  tests  due  to  higher 
priorities  which  ware  necessarily  given  to  other  projects  on  production. 
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prototypes.  In  addition  a  manpower  shortage,  especially  of  technical 

35 

personnel,  "was  constantly  plaguing  the  project* 


Requirements  for  future  bombardment  aircraft  were  reviewed  in 
a  conference  held  at  the  Operations,  Commitments  and  Requirements  Office 
in  Washington  in  March  I9I4I4.*  Representatives  from  Boeing  discussed  the 
suitability  of  current  bombardment  military  characteristics  and  outlined 
a  project  for  a  jet  propelled,  high  altitude,  high  speed  bomber.  As  a 
result  of  this  meeting,  OC&R.  agreed  to  prepare  and  submit  up-to-date 
requirements  for  all  types  of  bombers  from  light  to  the  very  heavy  model* 
Air  Force  representatives  generally  believed  taat  a  need  would  continue  to 
exist  for  an  improved  version  of  a  heavy  bomber  in  the  B— 17  and  B— 2I4-  class* 


The  following  month,  the  principal  military  characteristics  for  a 
long-range  heavy  bomber  were  established  to  guide  the  Assistant  Chief  of 
Air  Staff,  for  Materiel,  Maintenance,  and  Distribution,  in  planning  future 
experimental  projects.  Requirements  included  a  high  speed  of  525  miles 
per  hour  at  an  operating  altitude  of  i|0,000  feet;  a  service  ceiling  of 
il5,000  feet  with  design  useful  load;  a  range  of  J000  miles  with  design 
useful  load  at  operating  altitude  at  an  average  speed  of  425  miles  per 
hour.  A  normal  internal  bomb  load  of  20,000  pounds  was  desired  with  an 
alternate  internal  gross  load  of  approximately  1+0,000  pounds,  inter¬ 
changeability  between  bomb  and  fuel  load3  being  essential.  Leak-proof 
range  extension  fuel  tanks  were  also  to  be  provided  in  addition  to 
leak-proof  cells,  particular  emphasis  being  placed  on  reduction  of  fire 
hazards.  Defensive  armament  consisting  of  .50  or*£0  caliber  machine  guns 
or  an  improved  version  of  the  S3  mm  cannon  were  to  be  located  in  fore  and 
aft  turrets  with  such  other  power  mounts  or  turrets  as  deemed  necessary 
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to  provide  effective  protection  during  performance  of  missions*  Com¬ 
puting  sights  were  to  be  developed  for  these  installations. 

The  normal  flight  crew  would  consist  of  pilot,  co— pilot,  flight 
engineer,  two  radar-bombardier-navigators,  one  radio  operator,  and  the 
minimum  number  of  fire  control  operators  deemed  necessary*  The  interior 
was  to  ba  so  arranged  that  efficient  performance  of  duties  over  maximum 
radius  of  action  could  be  achieved*  The  crew  as  well  as  vital  parts  of 


the  fire  control  system  and  engines  were  to  be  protected  by  flak  curtains 
or  deflector  plates,  and.  crew  members  were  to  be  permitted  interchange  of 
stations  during  the  mission*  Latest  type  of  radar  and  radio  equipment, 
instruments  and  navigational  aids,  emergency  oxygen  apparatus  in  case  of 
pressurized  cabins,  adequate  window  defrosting  and  air  conditioning  were 
to  be  provided  to  insure  maximum  crow  efficiency  at  all  altitudes,  in  all 
flying  weather  conditions,  either  day  or  night. 

It  was  pointed  out  that  those  features  of  design  that  wauld  permit 

maximum  speed,  altitude,  stability  of  bombing  platform,  crew  vision, 

flexibility  of  bomb  load  and  fuel  load,  and  the  most  effective  defensive 

fire  power  were  to  receive  primary  consideration*  Simplicity  of  maintenance, 

fueling,  repair,  replacement  of  min  structural  components,  re  -bombing  and 

37 

arming  also  were  deemed  highly  essential* 

In  reviewing  the  progress  made  in  planning,  developing,  producing, 
employing,  and  modifying  the  heavy  bomber  since  the  outbreak  of  war  in 
1939,  it  is  impressive  to  consider  thB  multitudinous  problems  and 
difficulties  faced  and  surmounted  by  the  Army  Air  Forces  and  the  aircraft 
industry  in  their  concerted  effort  to  provide  a  weapon  of  superior 


quality  and  performance*  The  TUB  theory  became  a  reality  in  late  I9J4J+ 

_ ^ 
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and  throughout  19li5  as  B-29*s  pounded  Japan  into  submission,  and  the 


following  exercise  in  crystal  ball  gazing  on  the  part  of  VHB  proponents 

33 

early  in  World  War  II  took  on  added  significance  with  each  passing  year: 


Bjr  taking  advantage  of  prevailing  easterly  winds,  the  planes 
/B-29's/  could  take  off  from  India  or  China,  bomb  Japan,  fly  to 
tke  TJnxied  States,  where  refueling  and  minor  repairs  could  be 
performed,  and  then  fly  to  England  via  the  Southern  route,  possibly 
bombing  enemy  installations  in  the  Mediterranean  on  the  way.  From 
England,  the  planes  would  take  off  for  -the  Orient,  again  bombing 
Germany  on  the  way. 
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Prior  to  ‘jnerlcr»,s  official  entry  into  borld  'tfar  II,  the  B-170 
TTQ3  given  a  trirl  one  ration  to  determine  ito  effectiveness  in  hig£ 
altitude  daylight  precision  bombing.  On  8  July  1941s  three  Briti^h- 
operrted  Fortresses  were  dispatched  fron  an  English  bsse  on  a  mission 
against  the  Germrn  navel  b^se  at  Hilhelmshaven.  On  the  wev,  however, 
when  operational  altitude  had  been  re-ched,  one  of  the  Fortresses 
was  forced  to  abandon  the  primary  tar pet  because  of  excessive  oil 
thrown  fron  all  engines  which  fro?®  on  the  toil  rurfrees  end  fooled 


the  control'-- ,  causing  '■eve re  vibrations.  This  bomber  bid  to  descend 
to  16,000  feet  to  free  the  controls  and  stop  the  loss  of  oil,  and  it 
eventually  bombed  German  airdrome  on  on  island  off  the  coast. 

The  other  tv/o  B-171  o,  despite  a  similar  loss  of  oil,  reached  the 
target  ires  independently  and  released  their  bombs*  One  crew  admitted 
missing  the  tnr"tt  and  the  other  was  doubtful  if  they  scored  c  hit. 

Ho  flak  or  fighter  interception  wrs  encountered  e»  route  or  during 
the  bombing  run.  On  the  return  trio,  they  vrere  challenged  by  two 
German  IE-1091 3,  one  trailing  astern  of  one  bomber  while  the  other 
passed  ahead  in  a  climbing  turn  and  made  a  quartering  attach  from 
front.  The  pilot  of  the  ?!  ticked  B-17  turned  into  the  fighter  which 
passed  without  firing  a  shot,  soom?d  to  the  rear,  and  then  fell  off  in 
a  spin.  The  second  MS-109  followed  a  similar  pattern  with  firing  and 


dove  after  his  spinning  win "mate, 

'itESffKiCT^jO 
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Although  tiie  Ger^^n  firhters  had  been  in  s  good  position  to 

receive  an  effective  burst,  the  front  gunner  of  the  B-17  couldn*t 

fire  be  cense  of  window  frosting  aid  the  side  gunners  also  were  unable 

to  fire  because  c  defective  interphone  system  bad  prevented  the  fire 

control  officer  from  warning  of  the  fighters1  position.  During  the 

return  trip  to  the  home  bQre,  the  supercharger  of  one  of  the  Fortresses 

1 

felled  but  the  bomber  was  able  to  maintain  its  altitude. 

Although  this  first  mission  wis  an  operational  failure,  it 
represented  a  comb  t  test  that  pointed  to  the  immediate  necessity 
for  correction  of  mechanical  end  electrical  defects  encountered  in 
high  altitude  flying  heavy  bombers.  It  indicated  the  need  for  in¬ 
tensive  training  of  air  crews,  particularly  the  bombardiers,  in  simulated 
combat  operations  with  the  same  type  of  equipment. 

Reports  made  by  military  attaches  and  other  rpeelel  military 
aviation  observers  in  the  belligerent  countries,  were  received  and 
used  by  the  Kcteriel  Division  in  collaboration  with  British  analysts 
in  making  investigations  of  the problems.  Outstanding  among  these 
were  the  need  for  increasing  the  critical  altitude  to  approximately 
35,000  feet,  the  simplification  of  controls,  fully  automatic  carburetors, 
an  improved  oxygen  system,  efficient  defrosting  and  de-icing  devices, 
linkage  between  turbo  control  end  throttle,  leakproof  fuel  tanks,  and 
automatic  engine  cowl  shutters.  It  was  obvious  that  modifications 
in  engines,  structure,  armament,  end  armor  would  inve  to  be  made  on 
current  production  bombers  and  various  charge?  incorporated  in  experiment si 
models  bss-ed  on  the  trend  of  combat  experience  abroad.  In  the  former 


case,  studies  and  experiment p  had  to  be  exhaustively  conducted  to 


determine  improvements  that  could  be  safely  made  without  jeopardizing 
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the  flow  of  bombers  from  Amrriean  nssenbly  lines  to  Great  Britain. 

The  European  The  nter  of  Operations  (^O)t  American  heavy  bombers 
had  been  derigned  ar^  developed  primarily  for  Ion"  range  hi  eh  level 
daylight  precision  bombin?  of  speoifio  targets.  Consequently,  critical 
factors  were  speeds  high  enough  so  that  enemy  fighters  would  not  be 
pble  to  fly  rings  around  p  formation,  end  the  ability  to  carry  heavy 
lords  to  extreme  altitudes  in  order  to  escape  the  flak  which  was 
lethslly  effective  during  1941  up  to  approximately  25*000  feet. 
Increased  engine  horsepower,  "e^r-d riven  or  turbo-sunerehaxped,  and 
heavy  armament  were  the  early  austere  to  sore  of  these  problems. 

The  RAP,  unconvinced  of  the  value  of  daylight  precision  bombing 

with  four-engine  aircraft,  was  extolling  the  merits  of  safer  night 

area  bombing  m3  pointing  to  their  own  accomplishments  in  that  field. 

But  American  airmen  held  to  their  long-accepted  bombing  doctrines  and 

maintained  their  frith  in  the  practicability  of  daylight  heavy  bomber 
3 

employment .  The  RAP  was  further  convinced  that  the  B-17  would  make 
a  satisfactory  night  bomber  but  pointed  out  that  its  firepower  was 
wholly  Inadequate  for  protection  during  daylight  missions,  and  that 
its  bomb  capacity  was  too  light  to  warrant  the  radius  of  action  of 
which  it  we 3  capable .  The  B-24,  however,  they  considered  &  superior 
night  bomber  because  of  its  greater  bomb  load  end  larger  fuselage 
which  made  possible  the  installs*, ion  of  increased  defensive  armament.^ 
The  RAF  also  believed  the  B-24  peculiarly  adaptable  to  coastal  Pc+T’ol' 
for  locating  and  destroying  enemy  submarines  and  the  German  Pocke-Wulf 
patrol  (FV/-200)  bombers .  Although  the  liberator  bad  less  defensive 
fire  and  high  altitude  speed  then  the  B-17*s  it  was  still  superior  to 
the  German  bomber . 

,||  l>W» 
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The  B-17,  with  which  the  VIII  Bomber  Command  aborted  its  official 
operations  gainst  occupied  Europe,  r-vc  the  first  of  the  improved  combat 
model  bombers  end  was  equipped  with  heavier  armament  (tail  guns  and 
power  turrets) ,  protective  armor,  rnd  had  a  greeter  speed  and  bomb  load* 

A  newly  designed  dorsol  fin  end  larger  tail  gave  it  greater  stability  for 
improved  accuracy  in  high  altitude  bombing.  It  also  incorporated  the 
new  American  invent  ion— Automatic  Flight  Control— which  permitted  the 
bombardier  through  his  manipulation  of  the  bomb  sight  to  control  the 
flight  of  the  airplane  during  the  bombing  run*  With  the-e  modified  bombers, 
precision  bomb  sights,  latest  tactical  and  strategic  theories,  gnd  a 
nucleus  of  trained  comfort  crews,  the  VIII  Eomber  Corr-md  set  about  a 
Job  in  the  summer  of  1942  which  brd  never  been  successfully  accomplished 
by  either  the  British  or  the  Germans — the  conduct  of  l^rpe  scale  daylight 
bombing  missions. 


In  view  of  the  fair  success  of  the  R*F  in  small  daylight  raids  on 
Europe  in  late  1941,  which  hpd  encountered  strong  enemy  flak  end  fighter 
opposition  resulting  in  the  loss  of  several  £-17*5,  it  war  debatable 
whether  mass  daylight  bombing  was  feasible.  Eighth  Air  Force  leaders 
intended  to  demonstrate  that  it  could  be  done.  Tthus,  during  1942  and 
1943,  American  heavy  bombers,  vith  increasing  tempo,  fought  their  way 
to  vital  targets,  hit  them,  gad  fought  their  way  back  to  distant  bases, 
constantly  horacsed  by  r,  confident  end  determined  foe*  Against  these 
bombers,  the  German  Luftwaffe  and  ground  forces  pitted  their  three-fold 
mechanism  of  defense  (which  aerial  bombardment  itself  hsd  helped  to  create)* 
radar  detection,  intense  nnd  accurate  antiaircraft  fire,  and  highly 
maneuverable,  heavily  armed  fighters.  Individual  American  bombers. 
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straggling  from  large  formation?,  vrre  pounced  uoon  by  wait  Tog  enemy 
fighters  md  destroyed.  Some  bombing  rims  v/ere  disrupted  by  skilled  and 
fanatical  Ilasi  air  comb-t  tootles,  but  tie  Fortresses  and  Liberators 
continued  to  strike  through  to  their  objectives  with  increasing  numbers 
and  accuracy  end  ritb  relatively  minor  looses.  For  the  time,  et  least, 
v  at rat epic  offensive  weapon  had  proved  superior  to  the  most  effective 
forms  of  tactical  defense. 

In  this  connection.  General  Arnold  pointed  out  late  in  1942  that 
the  B-17,  although  in  some  instances  attacked  by  cs  nroy  a?  75  MS-1091  s 
or  Fw-190*  s,  v;;s  ru  -•  ed  enough  to  limp  back  to  it?  b^e  with  hydraulic 
system  destroyed,  control  wires  severed,  gunners  wounded  or  killed.,  the 
co-pilot  knocked  out,  and  the  plane  practically  out  of  control.  Besoite 
losses  American  heavy  bomber  attrition  bad  remaned  comparatively  light 
considering  the  lorge  numbers  of  enemy  fighters  shot  down.  Up  to  7 
December  1942,  only  21  E-17ls  were  lost  and  another  25  missing  in  action 
yet  the  bombers  hnd  destroyed  a  total  of  301  Nazi  fighters— a  rat  ;.o  of 
6  to  1, 

Fern-ps  the  most  imrortmt  development,  arising  out  of  ibis  early 
combat  experience  wm  increased  fire  power,  since  enemy  fighters  were 
reckless  end  aggressive  rnd  pressed  r  owe  their  attacks  with  telling 
effect  despite  the  murderous  defensive  power  of  the  .50  calibers  firing 
armor  piercing  end  incendiary  bullets  at  the  rate  of  several  hundred 
shots  per  minute. 

Early  in  1943  the  Eighth  Air  Force  asserted  that  the  heavy  bombers 
“were  still  able  and  shall  continue  to  knock  down  better  than  6-1  enemy 
fighters  for  our  bombers  losses  .  .  *  •  be  cm,  however,  reduce  our 
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losses  end  greatly  inereare  enery  losses  as  soon  as  we  have  the  front 

or  chin  turret.  The  Germans  are  new  making  frontal  attacks  almost 

exclusively  and  all  our  recent  losses  have  resulted  from  this  form  of 
7 

attack .**  Noas  assaults  nearly  rtopoed  American  daylight  bombing  in 
early  1943 >  and  it  was  only  the  installation  of  nose  guns— -and  later 
chin  turrets— -that  relieved  this  critical  situation  in  time* 

Increasing  American  bomber  defensive  armament  -was  of  special 
importance,  because  the  long-range  escorting  fighter  had  not  yet  put 
in  an  appearance.  Just  what  constituted  ^effective**  firepower  was  the 
subject  of  considerable  debate,  study,  and  experimentation,  and,  it 
wts  conceded  that  the  mere  presence  of  numbers  of  guns  or  cannon, 
irrespective  of  caliber,  was  not  indie-  tive  of  true  firepower.  Both 
the  B-17  end  the  B-2A  had  to  be  treated  separately  and  every  conceivable 
consideration  given  to  the  number  of  weapons,  their  caliber  and,  above 
all,  their  location  in  the  aircraft  to  assure  maximum  protection.  A 
great  deni  of  stress  v'&s  placed  on  power-driven  turrets  for  ."11  sises 
of  machine  guns  and  cannon.  Such  installations  included  locally  operated, 
remotely  centred  led,  and  poror  boosted  herd-held  mounts.  The  latter 
were  vr.-t  iimrcvt-mcnts  over  the  origins!  single  h  -rd-held  flexible  guns 
of  early  model  £-17* ri ,  inrcr.uch  r.s  larger  caliber,  multiple*  weapons 
could  be  rtore  e.ceurr  fcely  controlled  /  rd  righted  free  from  the  slipstream 
effect  encountered  at  high  speeds.  The  improved  armament  installations 
on  the  B-17F  and  F  did  rruch  to  corrand  the  respect  of  the  buftwaffe 
fighter  pilots  in  1942.  In  addition  newly  developed  automatic  computing 
sights  forced  eneny  fighters  to  remain  at  n  range  from  which  their  fire¬ 
power  was  comparatively  ineffective,  and  contributed  greatly  to  the 

K  vstvacrsv 
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success  of  heavy  bomber  missions  over  Germany. 

Advancements  in  bombardment  aircraft  armament  sinee  the  o’it  break 
of  borld  ?.&r  IX  had  necessitated  the  development  and  construction  of 


new  testing  facilities,  which  included  indoor  and  outdoor  firing  ranges, 
cold  rooms  for  test  firing  at  extremely  frigid  temperatures,  high  altitude 


pressure  chambers,  sight  and  computer  testing  devices,  end  advanced 
electronic  testing  equipment.  Since  American  heavy  bombers  bad  to  fight 
in  both  arctic  and  desert  temperatures ,  it  became  mandatory  to  design 
armament  for  perfect  operation  in  ell  climatic  and  atmospheric  conditions. 
Thus,  testing  temperatures  have  ranged  from  minus  65  degree0  to  plus 
160  degrees  Ffhrenheit,  and  high  altitude  armament  operation  was  being 


continually  studied  in  pressurised  chambers.  New  greases  and  oils  to 
allow  smooth  functioning  of  guns  at  extreme  operating  temperatures  were 
also  developed.  Effects  of  cold  and  heat  on  the  thick  transparencies 
arourd  windshields  and  turret  installations  required  extensive  study  snd 
new  types  were  designed  to  offset  damaging  temperatures.  And,  exhaustive 
tests  of  fire  expectancy  of, guns  and  cannon  produced  innovations  in 
construction  and  installation  methods  that  assured  maximum  efficiency 


at  high  altitude  and  under  concentrated  enemy  fighter  attack. 

The  Commandant  of  the  Air  Forces  School  of  Applied  Tactics  advised 
the  Commanding  General  of  the  Army  ^ir  Forces,  that  improvement?  in 
aerial  gunnery  were  rise  needed .  Increased  nuzvle  velocity  was  advised  to 
increase  range,  flatten  trajectory,  and  improve  the  percentage  of  bits. 
Installation  of  .60  caliber  guns  rather  than  20  mm.  and  37  mm.  cannon 
turrets  wf s  suggested  since  the  charge  of  the  former  was  about  the  seme 
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rnd  longer  rmge,  The  20  mr  .  bed  tco  much  drop  and  the  37  mm.  too 

much  reirbt  for  rshirf'-etory  comb  it  result? .  In  concluding,  the  Commend ant 

warned:  "Vie  know  that  the  engineers  will  say  ’it  can’t  be  done’  with 

regrrd  to  much  of  the  shove.  They  told  you  general  ArnoldJ  that  when 

you  insisted  on  more  runs  and  leak-proof  trnhs  for  our  fighters*— ' but 

they  did  It,  end  where  would  we  be  todsy  if  they  hadn’t  been  made  to 

g 

do  ittn 

As  e  stop  gen  to  counter  the  growing  intensity  of  German  fighter 

opposition,  modified  E-17*s  were  her.vily  erned  end  prmored,  redes i enacted 

YE-401  n,  end  introduced  Unto  the  hurepean  ftp  rer  In  irdd-1943  as  ^fi^hter- 

destroyerr11  to  eccorrvny  and  protect  he  -  vy  bentwr  fer’m  tAonc-  in  deep 

9 

penetration  iris  pirns  over  Germany*  Mrsquerading  rs  B-17’s  they  flew 

in  the  most  vulnerable  position  of  the  combat  boxes.  S3  though  they 

took  the  German  fighters  by  surprise  tnd  achieved  r  t'cticrl  victory, 

the  YP-40 1  p.  were  later  e limin'  ted .  The  very  features  which  had  rendered 

the  escorting  bomber  prrticulrrly  fornddbfc>Ie--two  extrr  .50  caliber  ohr?, 

extro  armor,  exir~  j?"t  unit  Ion,  r  chin  turret  for  protection  r&r  -inri  frontal 

rttfeks— proved  datramentrl  in  actual  comb-t  rince  +he  barber*  it  was 

protecting  rere  f  r  ~+er  rf t«r  being  relieved  of  tbei.r  homb  "}o-*  a  '■nd 

11 

less  susceptible  to  g!r''glirg  when  rn  entire  T'"'  drmaged,  Many  of 

the  new  features  imeorrorried  in  the  YE-4Q,  however,  were  later  ad  robed 

to  the  B-17,  improving  it***  .-V-fVrrive  armament  ;rd  armor  until  lon^ 

12 

dirtrnce  fighter °  tpw  svrilrble  for  cover  protection. 

The  eg"e  exhaustive  rerg  irch  ~rd  experiment t tion  replied  to  develo  >ing 
surer i or  TEtmeut  v  r'  1 1  n  ’  r  ii*<?  to  the  Improvement  et  oxygen  systems  end 
interphone  cormunie-t ions;  window  defrosting;  de-icing  equipment!  elec+ric-lly 
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heated  flying  suits ,  helwe+s,  goggle  s  rnd  gloves}  armored  vests  for 
crew  members;  flak  curtains  and  leakproof  fuel  tanks;  turbo  super- 
ehergere  }  automatic  flight  control}  dampening  flame  exhausts}  in  ere  r  s-ed 

i 

engine  borsepoY'er  '-•nd  cylinder  cooling;  and  irr-ny  other  items  that  ro 
into  the  final  makeup  of  a  fart,  strongly  armed  and  armored,  hi»h  altitude 
berry  bomber  and  its  comb-t  crew. 

Af+er  rfc-ndrrdi7.rHoin  end  procurers nt  of  new  equipment*  work  was 

continued  by  manufacturers  in  collaboration  with  the  !.!r f ericl  Conmani 

to  further  improve  the  article ,  Since  air piano  production  was  on  an 

a'^enbly  line  basis,  however,  it  war  impractical  to  erxect  frequent 

revamping  of  FS~embly  lines  and  still!  continue  to  have  an  uninterrupted 

flow  of  bombers  to  the  combat  theaters,  "he  task  of  modify  inf  the  "irpl'-ne 

logically  could  not  rest  exclusively  rd+he  the  manufacturer.  To  alleviate 

the  constantly  growing  demands  for  changes  in  combat  bombers,  Modification 

Centers  were  established  In  1942  through  the  cooperation  of  airline 

organizations  and  Her  the  air  err  ft  manufacturers.  Since  these  planes 

were  destined  to  go  to  all  parts  of  the  globe,  with  the  heaviest  need  in 

the  LTO,  the  kodification  Centers  made  last-minute  chr npea  recording  to 

13 

special  combat  or  geopra rMcel  requirements. 

Shortly  after  the  14  October  1943  mission  "^rinst  the  brll-besring 
plant  at  Schweinfar*.,  vhen  66  American  bombers  wore  lost  out  of  a  force 
of  295,  the  Eighth  Air  Korct  admitted  that  it  coni'!  no  lender  continue 
Jong  raove  daylight  heavy  bomber  oueratlons  ar'insi  Germony  because  of 
the  mounting  heavy  losses  imposed  by  enemy  fighter  action.  In  the  gre't 
air  brttle  which  rs"ed  during  the  approach  and  departure  from  the 
Schweinfurt  the  Luftwaffe  bad  employed  over  4C0  fighters.  Over 

700  j ttreks  hrd  been  orp^-ed  from  altitudes  as  high  as  34,000  feet. 
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All  known  air  t*- abler-- wad  many  doriv vred  by  t **.  enemy  +o 
break  up  the  formations,  including  lobbing  rockets  at  a  r-nye  of  prnrox- 
imately  1000  yards,  air-to-air  bombing  and  radio  jamming  to  prevent, 
communications  between  the  bombers  and  short  range  escorting  Allied 
fighter®.  The  fighters  later  had  to  withdraw  because  of  limited  fuel 
■fter  covering  the  mi®  cion  for  2/0  m?lpr  to  the  Sift  art  ;  roe  nn  the 
German  border.  ITo  returnir"  '-yn-rorf  could  be  ^iven  the  bombers  because 
of  den'-e  fogs  at.  fighter  bases .  Unfortunate  stra^fler^  from  the  bomber 
formations  -'.ere  iwiedi'-tely  attacked  by  s’  arms  of  German  sinrla-engine 
fighter®  end  blasted  out  of  the  sky*^ 

Air  strategists  immediately  adopted  9  policy  which  demanded  con¬ 
tinuous  and  extensive  fighter  cover  in  target  ore*-®  where  the  Luftwaffe 
might  be  "Me  to  c^ncentr-te  'r>  effective  defensive  force.  This  was 
a  tacit  admission  bh't,  dc®rite  exceptional  improvement  m  -'n  3000^, 
altitude,  armament,  ond  armor,  even  the  lerre^t  v'e- w  bomber  formations 
would  prove  vulnerable  to  latest  enemy  air  turtle'  and  weapons.  It 
seemed  that  the  best  effprl  r  of  the  VIII  Bomber  Command  had  been  decisively 
excelled  by  the  Germane.  Timely  arrival  of  tbe  latest  long  ronve  flatter 
escorts  saved  a  critic's"5  situation  and  permitted  -uninterrupted  continuation 
of  the  Comb  .hied  Bomber  Offensive  (CBQ)  , 

In  set robing  snfjlycis  of  the  oper.-tjA-na]  problems  of  the  Americsn 
lore  range  heavy  bomber  cWltobt  offensive  eo-*-  -'net  Germany  the  Eighth 
Air  Force  made  a  number  of  modification  recommendations  based  on  combat 
experience  since  the  first  bombard me nt  mission  in  August  1942.  Armor 


protection  for  engines  was  labeled  of  highest  import rnce,  since  most 
bombers  were  lo°t  s®  a  result  of  b-ttle  d^rnsre  to  never  plants  and  consequent 

IfKJfl'KTTitiO 
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stra^pl  ing  from  the  formation.  Next  in  jm/poripnce  v>r^  the  reduction 
of  fire  and  explosion,  hrzrrd s .  It  fps  considered  urgent  to  devise 
some  method  of  orotectinf?  the  engine11,  fuel  tanks  and  tubini?,  perhaps 
by  extinguishers  attached  to  engine  nacelles  nnd  fireproofing  of  tanks 
and  feed  lines.  Increased  armament ,  including  improved  guns,  automatic 
comnirt ing  devices  and  turret  operation,  were  strongly  urged,  the  type 
and  location  of  armament  based  primarily  on  the  direction  end  relative 
effectiveness  of  fichttr  'thicks.  For  example,  Iste  in  1943  the  pre¬ 
ponderance  of  fighter  attacks  jnd  tits  on  bervy  bomher  formation*1  was 
from  the  tail  (5,6,  and  7  o'dock).  Enemy  fighters,  in  p^rticul^r, 
pounced  upon  stragglers  from  tb*t  vont'ge  point,  rnd  such  attacks  were 
likely  to  increase  in  prcoortion  to  the  number  of  bombers  equipped  with 
nose  or  chin  turrets.  Almost  equally  freouent  were  frontal  at+ocks 
(11,12  ard  1  o'clock)  in  which  the  enemy  had  the  greatest  relative 
sdvtrtrF'e  since  hits  from  th ' h  direction  were  more  likely  to  be  lethal 
to  the  bomber  «nd  crev  then  from  any  other  "call ion.  Compared  to  the 
number  of  made,  hits  were  more  often  scored  in  that  quarter.  On 

the  other  hand,  «Hde  "H-ncks  {2-/  and  8-10  o'clock)  were  fairly  infrequent 
and  the  hit?  relatively  few. 


To  counteract  these  intense  and  effective  en^ry  air  tactics,  the 
Eighth  /lr  Force  recommended  that  the  fullest  long  range  protection  be 
afforded  to  the  rear  quadrant,  providing  r  tail  turret  with  a  wide  -res 
of  fire.  Nor?  turrets  should  he  installed  to  Inore-*-?  orotection  from 
the  deadly  frontal  pH  ack,  and  the  possibility  of  "h35rv  horizontal  fire 
in  the  nose  and  tail  ourdr-'nts  of  +>e  ur^or  ball  turrets  to  eliminate 


existing  dead  clones  should  he  re-exnlored , 


THIS  PAGE  Declassified  IAW  E012958 


This  Page  Declassified  IAW  E012958 


Another  hezscrd  to  efficient  operations  was  self-inflicted  damage, 

especially  to  the  B-17'ss,  caused  by  waist  gunners  firing  to  the  rear 

and  hitting  horizontal  stabilizers  end  elevators,  end  d? nagingtfce  wing 

tips  when  firing  frontward.  The  radio- gunner1?  bullets  occasionally 

hit  the  vertical  s-t'bilizer  end  those  of  the  hall  turret  guns  also 

struck  the  bomb  boy  doors  when  opened.  Possible  solutions  to  this 

hazard  were  to  incornorrte  interrupters  on  waist  guns  or  provide  s 

modified  waist  design.  If  waist  guns  were  entirely  eliminated,  fire 

interruption  of  some  kind  should  be  ins tolled  to  avoid  self-inflicted 

15 

damage  on  any  arrangement  covering  similar  defense  zones. 

In  the  ensuing  months  of  1944,  the  Materiel  Contend  directed  intensive 
research  and  experiment ct ion  toward  solving  these  critical  problems# 

Ifeny  had  already  been  under  study  for  some  tire.  Exhaustive  testing  of 
the  improved  features  of  the  heavy  bombers  war,  then  conducted  by  the 
Proving  Ground  Command  at  Eglin  Field.  In  some  errrs,*  particularly 
in  new  armament  developments,  exoor  ir^nt  rlly  eauipped  bombers  were  flown 
to  the  European  the 'ter  for  trial  in  actual  conb't  before  extensive 
modifications  were  rmde.* 

Ultimately,  the  B-17G  emerged  with  many  of  the  firmament  features 
which  the  VIII  Bomber  Contend  urpeds  the  Eendix  chin  turret  mount  inf- 
two  .50  caliber  njna  for  operation  by  the  bombardier;  one  band  held 
.50  caliber  staggered  on  either  side  of  the  nose  end  firing  forward 
end  to  the  beam  for  use  egrinot  converging  front *-1  attacks  in  c^se  the 
chin  turret  was  shot  out  of  action;  an  Improved  Sperry  upper  turret  with 
two  .50  calibers  having  the  K-3  computing  punsight;  one  hand-held  .50 
caliber  at  each  enclosed  waist  window-stsggered-on  K-6  mounts}  a  Sperry 


*  see  cage  of  aE-/,0,  this  -chcpfeer  above 
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loiter  ball  tiHTrt  v  itb  two  .50  centers  and  K-4  sight;  two  .50  caliber 
tall  guns,  having  :  110  degree  ewinuth  ccne  of  fire  and  using1  optical  IT- 8 
*?nd  K-6  sights*  Some  of  the  E-170*s  were  also  eouinped  with  improved 
superchargers  (B-22)  which  gave  better  hi»h  altitude  performance,  special 
rad -sir  devicda  (AJl/AES-15)  for  bombing  through  the  overeat,  end  high 
altitude  radar  altimeters  (?0S-718)*'^>  Sn-iP-open  hash  Vy  doors  also  were 
sent  to  the  Eighth  Air  Force  for  installation  cud  comb'd.  testing  on  several 
of  their  B-17»s.17 

In  another  analysis  of  coiribrt  operation?,  it  was  found  that  antiaircraft 
fire  was  responsible  for  nearly  all  of  the  battle  damage  to  the  American 
heavy  bombers  in  late  1943  and  early  1944  and  had  caused  a  number  of 
casualties  despite  airnltne  ?  rmor  and  armored  crow  vestr .  The  Eighth 
Air  Force  Operational  Reae^rch  Section  bed  estimated  that  their  day  bombers 
bed  experienced  ten  times  the  damage  inflicted  noon.  the  British  night  bombers 
which  could  take  evasion  ; ct ion  ell  the  time,  even  ov^r  the  target*  The 
ability  of  the  B-17  and  B-24  to  absorb  a  lot  of  fl°k  and  still  return  to 
their  bases  was  considered  the  most  valuable  military  characteristic  of 
these  airplanes. 

It  was  pointed  out,  r3so,  that  although  fewer  German  fighter  attacks 
were  now  occurring,  in  comparison  with  the  number  of  bombers  sent  out, 
these  fighters  were  bo coining  more  lethal  particularly  in  frontal  attacks 
which  severely  damaged  engines.  From  o  study  of  the  location  of  all 
combat  hits?,  the  Eighth  Air  Force  recommended  armoring  engines  in  the 
the  following  order  of  importance:  CD  the  front  and  the  cowling  leading 
edge,  which  sbouid  be  of  steel:  (2)  the  under? Ido  of  the  engines  which 
should  be  of  steel™  or  duralumin  if  weight  would  not  permit  the  use 


of  the  former.  It  was  also  believed  that  either  of  tbe-e  metals  should 


.Af igiPfri  ..  „  _ 
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be  used  in  extending  the  protection  beyond  the  underside  armor,  over 
the  cuter  skin  of  the  no cells,  to  well  behind  the  fire-wall  rmi  cooling 
Hills.  It  wes  proposed  to  collect  til  evidence  possible  to  determine 
where  armor  could  be  sfved  elsewhere  in  the  bomber-:,  in  order  to  decrease 
the  vulnerability  of  the  engines  to  rocket  end  cannon  shells  and  the 
gn  dually  increasing  flsk. 

In  view  of  the  imminent  adoption  of  fuel- in j ection  on  engines,  the 
Eighth  Air  Force,  also  advanced  the  possibility  of  using  safety  fuels 
as  a  means  of  reducing  the  inflammability  of  the  he-vy  bombers  in  combat . 
Changes  necessary  to  convert  fuel  injection  engines  to  spark-ignition 
heavy  fuel  operation  weald  help  elimin-te  the  explosive  risks  encountered 
with  gasolines  at  high  altitudes  ?nd  reduce  the  need  for  fuel  tank  purging 
end  gasoline  protection. 

The  relative  merits  of  the  British  high  pressure  rnd  American  low 

pressure  oxygen  systems  nere  also  discussed  and  great  importance  was 

ett  robed  to  separating  oxygen  end  hydraulic  equipment  and  containers  to 

decrer  -e  the  fire  hcKcrd  in  c r,a  of  hits  on  either.  Ecn-inflrmmrble 

IS 

hydraulic  fluid  v as  urgently  renuired* 

Some  of  these  critical  needs  \ ere  temporarily  met  shortly  afterward 
when  25  B-1751 s  equipped  with  engine  rrror  vore  dispatched  to  the  VIII 
Bomber  Commend  for  \ rial  rnd  approval  before  action  was  initiated  to 
supply  production  models  with  this  equipment. 

To  rid  in  avoiding  rocket  attack,  water  injection  for  heavy  bombers 
engines  wr<~  under  concurrent  study  by  the  Materiel  Command  and  was  to  be 
ready  about  Dece-sber  1944 .  In  the  meantime,  another  method  was  developed 

-**■  t-j^j  i.  x  k  Jl  <0  Jl  «  1  i 


umvifi 
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at  20, GOO  feet.  h injection,  when  svrdlrble,  produce  an 

19 

additions!  17  miles  per  tour* 


In  tbs  3cb-'einfurb  VtQe  of  14  October  1943  ,  when  tbe  VIII  Bomber 
Cony" eid  lost  more  '  ircra  Ft  in  g  finale  o •_ y  then  it  hs:l  loot  in  tbe  first 
six  months  of  operation  over  Europe,  it  wes  starkly  epp -rent  tbnt  tbe 
perpetual  stray"!©  bet;  sen  offensive  end  de  Fen  five  verporo  vs  becoming 
more  intenrif  ied  •  Tbe  Ger^rnr1,  veil,  rvnre  of  their  Towiny  in  ability 
to  protect  vit^l  t-rachc  throughout  tbe  Reich ,  were  expediting  tbe 
development  of  counter  v'er^onc  end  robin  ■  r^icl  charge?  in  ri<~bter 


tactics  to  stop  or  retard  the  deadly  effectiveness  of  precision  bombin" 
and  the  mossed  defensive  fire  power  of  /mericra  ’’hervies *p  The  Luftwaffe 
was  en cloyin''  every  .•vcil.-ble  verr-on  of  defensive  air  warfare  and 
developing  newer  ones  in  r.  deroerr  ■<  e  effort  to  brerk  up  burs  bomber 
formations  trd  destroy  tbe  strep* 'lerr* 

During  tbe  winter  of  1943-44,  hw>  bomber  operations  conclusively 
showed  that  r:d'T  bombin'’  i  hrough  ovcrcj.  ~i  had  yrt“  tly  helped  the  VIII 
E ember  Comrivrd  to  maintain  maxi-urn  prec’ure  on  C-f‘rm?-ny  end  continue  to 
cciU”g  heevy  cTtrition  in  the  Luftv  nffe,  exclusive  of  physical  damage 
to  t'r.p:  +  ?. .  German  fighter  crews  hrd  to  be  comt-ntly  -’lerted  end 
were  compel! ed  to  operate  under  the  cost  unfavorable  of  weather 
conditions* 

nevertheless,  In  the  first  quarter  of  1944,  tho  total  umber  of 
£-17*8  lo^t  or  dam.'- vl  on  coal- 1  r,ir~ionr  reached  the  dismal  totgl  of 
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4233— or  13  per  cent.  Of  this  number,  566  were  sboi  down  in  combet 

sr  g  conseqvency  of  cri-™>liH*T  enemy  fighter  Ireks  or  flak  damage*  The 

B-24j  because  of  ihs  "ro:ter  vulnerability,  war  employed  on  eerier  end 

fewer  mice  ions,  ruTTerin^  o  totrl  loos  or  damage  of  1006  of  which  210 

?0 

were  downed  from  the  crus-s  previously  menfcion'-’d . 

lit bough  not  oil  of  the  lo^'cnr  of  air  wrrf r  re  in  the  emnloyuent  of 
heavy  bombers  have  teen  le;  rnrd  in  the  luropern  theaier,  ro"i  of  the  ru  j or 
nodif icrticnr  in  design,  rr*"  avert ,  rrd  error  r^re  '  result  of  the  extensive 
combct  experience  in  thtt  the: ter  and  proved  to  be  of  Te-*-  riv-ntpus  to 
o+her  4r.ericrn  air  forces. 

liodjtfrr-ne'n  Theater  of  Operrt-inns  (l.7>?0)  t  -meriecn  b^avy  bomber 

operations  in  the  .Vediterranscn  tb eater  f  •  cel ,  ir.xtnly,  rpe cial  aie+eriel 

problems  arising  out  of  wo-bher  cord  it  im?  end  temperature  end  locale 

factors .  The  t remand ou:  range  of  temperature  in  Africa  end  the  riddle 

Ecrt,  ranging  fro-*  35°F  in  the  v  ini-er  to  135°F  In  tho  summer,  toother 

with  the  abrasive  -hist  and  sand  that  penetrated  and  ruined  the  engines, 

arw'-mont,  bomb  eights,  turrets,  .:M  other  intricate  equipment,  nosed  a 

sericua  problem  for  Materiel  CoiEmr.ud  en queers.  In  order  to  solve  it, 

dust  excluders  end  specie 1  filters  wore  derive  ed  end  developed,  ns  well 

v3  coverings  for  engine  race lice,  propellers,  turrets,  guns,  cocfcoit 
23 

windshields, 

German,  fighter  tretier  a gain't  the  heavy  bombers  in  the  Mediterranean, 
the- ter  were  in  pen^rfl  rinil-'r  to  those  employed  in  the  European  theater. 
They  frequently  f tit eked  bobber  forr'tionr  from  111,  ruadrrnts  but  the 
majority  of  attacks  tere  fronts'!,  pariicul-  rly  r'v-'tfrt  the  B-17*s. 
Rocket-firing  f  irhurrs ,  air  to  air  b-rbing,  decoy  trebles,  ms-^ed  formations. 
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end  \  ell  coord  arr.;  ed  et, locks  \  c-re  ell  used  by  the  Luftwaffe  against 

oo 

formations  over  Italy  In  1943.  Thus,  E-174's  and  E-24D 1  ?  dispatched 
to  the  ITO  in  late  1942  were  standardised  as  frr  as  pr'cticeble  vdth 
those  going  to  other  theaters.  Deviations  from  the  norm  for  the  Fortresses 
included  fusing  control  for  nore  and  tjii  fuses  of  British  bombs,  P-9 
bomb  shackles  modified  for  Eritish  general  purpose  bombs?  radio  corp-etss 
with  CTi  and  200  KG  component  (£0433-0)?  provisions  for  installation  of 
flame  dampers?  dust  excluders  and  v  cuum  instrument  filters?  removtble 
intake  rdr  filters?  dectri.  eamofirge?  and  adapters  .for  Eritish  battery 
certs.  liberator  modifiertione  v.ert’  similar. 


Pncific  Theater  of 


(ETC)  i  Heavy  bombers  were  employed 


in  the  Facific  Area  under  conditions  ranging  from  the  intense  cold  and 

barrenness  of  the  Aleutians  to  the  humid,  stifling  beat  of  the  thick 

jungle s  of  the  Southwest  Facific  against  on  enemy  who^e  air  taotioB 

varied  from  excellent  to  very  poor  and  whose  antiaircraft  fire  ranged 

from  intense  and  accurate  to  weak  and  ineffective. 

In  the  Northwest  Pacific,  heavy'  bombers  of  the  Eleventh  Air  Force 

operating  in  the  Aleutians  fought  the  weather  more  than  they  did  enemy 

aircraft ,  In  the  most  variable  climate  in  the  world  dense  fogs  srd 

high  winds  blew  in  from  different  directions  simultaneously,  he^vy  rains 

ir -do  lakes  or  quagmires  out  of  American  air  bases.  Kodificrtion  of  all 

E-17*  s  and  E-241  s  war.  imps  retire  to  keep  them  in  operrtJcn.  Accurate 

determination  of  mol  erials  and  methods  war  esrentirl  to  insure  combat 

uerforman.ee  in  temperatures  nc  low  as  minus  65°F.  Berbers  standing  in 

such  temperature's  for  a  period  of  six  to  eight  hour"  hid  to  be  capable 

23 

of  being  started  with  a  minimum  o-1  delay.  Typical  problems  that  b',d 


THIS  PAGE  Declassified  IAW  EOI 2958 


This  Page  Declassified  IAW  E012958 


( '  * 


»*  i  1  4  '  '  v  i  • 


122 


to  be  solved  were  shrink' f»e  of  p;rtc  of  the  aircraft  :d  different  rates  1 
depending  upon  whether  the  rort  t  r  r  pi umarum,  rtcol,  or  rubber;  the 
hardening  of  engine  oil  to  '’tone*  'rd  the  thickenin'11  of  glycol  coolant 
to  jelly.  Hydraulic  ho^e  b£,ca,iie  brittle  end  marred;  and  tdres  err  eked  like 
ehino*  To  protect  the  elrplene  eminst  the  effect  of  this  "rert  cold  "31 
separate  wink  ri?.  +  ion  requirements  were  developed,  e-  ch  the  result  of 

*%  J 

long  end  difficult  months  of  research ' 

The  b-teriel  Command  erd  the  Cold  f  eather  Testing  Petr  eh rent  at 
Ladd  Fluid,  Air  ska,  were  c? lied  upon  to  solve  these  problems  in  winter  is.  at  ion. 
Some  of  their  modifications  were  full  closing  outeprtie  shutters  on  tho 
oil  radiator;  an  oil  dilution  system;  a  gylcol  ■yrteru  of  c'bin  he;t  v/lth 
engine  boilers,  with  piping  hock  to  Vil  gunr^r,  the  t-11  gunner,  r,n d 
the  glass  dorse  on  the  to.-,  .fue  turret;  outlets  for  connecting  electrically 
hfes+ed  suits;  enow-  and  ice-trend  tires  of  tie  spi-ion-  wire  tyoe;  specie! 
nor-frecsing  gre:  ce  for  lubricating  control  systems;  lapping  for  engine 
prrtsj  on  oil.  immersion  heater;  c  special  hydraulic  system;  full  closing 
engine  cowl  flaps;  deicer  boots  on  t inm  md  horifsontcl  md  vertical 
st-' hilizers;  supercharger  regulators  operated  by  oil  from  the  main  engine 
oil  system;  windsM^ld  wipers  zrO  deicing  ry"t en  for  the  pilot  cabin  windows 
and  the  bombardier’s  cb'-prv-.+icn  window;  provisions  for  auxiliary  engine 
priming  with  propane;  lagging  of  oil.  tanks  and  lines  except  those  which  were 

'"iC 

self-ceding,  end  many  others. 

Combat  exrtrience  in  this  theater  necessitated  no  major  mod if i c at i cn s 
in  armament  rjed  armor.  The  winterised  he* vy  bombers  were  counble  of 
countering  any  enemy  fighter  and  antiaircraft  action  provided  by  the 
Japanese*  ** 

*  ^  ^yRf}  r*  l  N 
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Combat  rrispion3  performed  by  heavy  bombers  In  Abe  Central  Pacific 
mere  primarily  long  range  in  chtractcr  and  from  few  ml  widely  scattered 
bsces .  Although  predominantly  a  Navy  theater,  the  Army  Air  Forces  was 
the  strategic  erra  of  the  fi*dv_.  against  tbe  Japanese ,  working  in  close 
support,  with  the  carrier-based  tactical  naval  air  arm.  With  the  latest 
modified  heavy  bombers  on  hand,  having  greater  range,  fire  power,  and 
bomb  load,  the  Seventh  Air  Force  wcs  oreprred  to  carry  rn  offensive 
c gainst  Japanese  hi  res  and  water-borne  targets  hundred!:'  and  even  thousands 
of  miles  away.  In  those  long  msge  operations  no  fighter  cover  could 
be  provided,  oo  strong  <?rmar.ent  end  armor  rnd  skilled  pinners  were  to 
make  up  for  this  lack. 

Area  bombing  in  this  theater  war  practiced  Iv  unknown.  Objectives 

I'd  to  be  pinpointed  and  each  bomber  made  an  individual  run.  In  view 

of  this  fact,  Japanese  fighters  and  flak  were  able  to  concentrate  on  the 

ship  before  ard  rfter  crossing  the  target,  while  an  intense  antiaircraft 

2.6 

box  barrage  was  thrown  up  over  the  target  itself* 

The  E-24D's  first  received  in  the  Pacific  Theater  were  equipped 
with  five  separr le  .50  caliber  machine  puns  in  the  nos^  thus  making  it 
difficult  for  the  gunner,  and  impossible  for  the  bombardier,  to  fire 
during  a  bombing  run.  C'ocseciuently  an  improvisation  was  made  at  the 
Hawaiian  depot  of  the  Seventh  Air  Forest  the  retr  gunn  turret  was  trans¬ 
ferred  in  totp  to  the  nose*  This  proved  go  successful  in  later  combat 

operations  that  it  war  adopted,  with  improvement?:,  for  production  model? 

27 

of  both  the  B-24  end  £-17. 

* 

Subsequently  report?  from  the  combrt  crer,s  resulted  in  numerous 
recommendations  to  the  r?  teriel  Commord .  Because  of  the  prevai1 ing  Japanese 
fighter  trot ice  inore?  °ed  armor  plate  in  tbe  nose ,  the  wsi^t ,  end  the  side 

THIS  PAGE  Declassified  IAW  E012958 


This  Page  Declassified  IAW  E012958 


of  tho  till  coaparhnsnts  of  the  B-17B  Tit  ™  dec^  ^ed ,  cr  veil  as  a  new  type 
belly  t turret  to  replace  the  tic Ifunct iening  old  tyne .  Other  armament 
suggestions  include  a  redesigned  '’eyeball”  turret  sinre  present  one 
wfs  too  confusing,  ccusjng  cold  and  cramps  at  high  altitudes j  two  side 
mounted  .50  calibers  instecd  of  onej  ct  ler"t  one  .50  caliber  in  the  r^dio 
compartment  rnd  rn  m:uy  po  six  .30  calibers  in  "the  ne'e.  F5 lot o  maintained 
that  the  automatic  flight  control  equipment  v T3  unsuited  for  formation 
bombing  in  the  usual  adverse  weather  conditions  and  that  the  B-17E  had 
inadequate  range .  Naw  linings  in  the  self-sealing  fuel  t rules  were  reported 
recerm^ry  after  only  four  or  five  weeks  of  using  fuel  obtained  at  Prcific 
bases  end  pilots  c'-ksd  for  r^diticnrl  self- sealing  bomb  boy  tanks. 

Frequent  contrrdictions  in  recommend  r+ i ons  from  combat  crewmen  con- 
ctcntly  plagued  the  Ikteriel  Commend 1 s  modification  program.  For  example, 
while  B-17  airmen  were  clamoring  for  greater  ratine  co  well  rs  improved 
self-seeling  tanks,  the  B-24  pilots  were  complaining  thet  the  installation 
of  self-sealing  tanks  in  their  planes  was  reducin'*  gasoline  crnacity.  And 
train  despite  the  fact  that  the  £-240*3  were  said  to  have  a  limited  20,000 
foot  ceiling  with  a  full  lord,  heavier  ■ rmor  protection  rar  required.  For 
armament  the  Liberator  crews  recommended  more  .50  c* libera  on  a  360  degree  ring 
mount  in  piece  of  the  over-hervy  end  less-effective  bottom  turret . 

Although  many  of  these  modification  suggestions  were  not  peculiar  to 
the  Pacific  theater  the  continued  demands  for  greater  fuel  capacity  and 
fire  pewer  (which  were  later  echoed  by  B-29  airmen)  ware  motivated  by  the 
theater  strategy  of  long  range-ani  very  long  range — tactical  missions, 
which  had  to  be  performed  (until  1945)  without  tho  aid  of  long  range  fighter 


escorto* 


ItSTTSS* 
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Chapter  VXX 

suucm  ;jd  cokclusiohs 

In  Viorld  Msr  I  the  bomber  !,  es  e  new  offensive  weapon,  limited  in 
numbers,  crude  in  performance  and  employed  in  a  desultory  manner,  The 
majority  of  high  rsnkinr  Army  end  Ikvy  Officers,  preoccupied  with  their 
particular  spheres  of  comVt  operations,  believed  th'i  the  bomber  was 
chiefly  valuable  for  conducting  ’’nuiacnce**  raids  end  not  for  delivering 
decisive  blows  upon  enemy  military  installations  rod  industrial  cress. 

As  an  independent  striking  weapon,  oversh. -dosing  land  and  naval  warfare, 
the  bomber  h*&  failed  to  moke  a  lasting  impression  of  its  effectiveness 
upon  the  orthodox  military  mind  , 

After  the  vrar,  the  future  of  the  heavy  bomber  was  deb^ble .  f'eager 
peacetime  rppropri-.t ienn  -  nd  the  return  of  the  nrl-on  to  ,TEor  lo/’  did 
not  eugur  veil  for  building  up  a  strong  ~iw  power  ri+h  offence  its 
keynote.  For  ov^r  z  century,  the  American  mi  If!  cry  roTicy  hsd  been  one 
of  defense  ind  nan-aggrecf  ion.  fdequete  lend  and  roc  forces  were  accented 
c3  necessary  to  protect  the  cor rt lire  mo  ir  filler  possessions,  but  the 
American  people  did  nob  directly  concern  then? elves  with  <? eterrin 'r«  what 
actually  constituted  adequate  defences.  This  responsibility  r,r  g  left  to 
the  military  establishment,  ors*  when  friction  nroce  over  +he  prinrry 
functions  of  the  Army  and  Ihivy  in  njtionrl  fir  defence,  it  vac  generally 
viewed  by  the  nation  tr  c  u£orilyn  quarrel,  Thule  both  the  Army  erd  Navy 
agreed  that  the  oirplcnc— urrticularly  the  land  bared,  Ion"  range  heavy 
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tont-er-"”''^  essential  to  nations!  security,  they  dlet^med  over  which 
branch  of  the  ccrvice  should  control  its  development  rnd  employment  • 

Air  power  woe  tx  rev  element  to  the  Army  rnd  Navy,  and  to  those  experts 
whose  only  consider ct i on c  for  defensive  plcnnirc  bed  hitherto  been  based 
upon  the  strategy  -nd  V  cticc  of  load  trd  sen  rarfere,  its  future  role 


woe  still  questionable* 

Eetveen  191S  sxd  1935,  clthourh  seme  notable  adv:  roes  were  mode 
in  "ercTtl  design  erd  performance  of  the  Army  bevvy  bor.ter,  there  continued 
to  exist  an  unvillinqre e n  on  the  pert  of  Army  leaders  to  ooncedo  to  this 
f  irplsne  t  promiroct  pi:  cc:  in  the  defense  ^Im?  of  the  notion.  The  concept 
of  the  superiority  of  the  bomber  over  the  best  weeper?  of  lard  and  sen, 
vehemently  insisted  uron  many  eirmen  In  both  branches  of  the  service, 
aroused  considerable  ant  a q on ism  in  tho  •  rr  and  Navy  Departments.  This 
was  particularly  true  rhen  enthusiastic  Army  bomber  proponent?  pictured 
the  function?  of  the  dominant  defense  erme  an  incidental  to  a  larger  and 


more  original  e^ulovncnt  of  aerial  bomb • rd mont  thjr  had  yet  been  established 
on  t  practical  and  workable  basis.  In  1935,  with  the  ,*  cl  vent  of  the  loop 
renpe  fcur-ergplre  E-17,  the  picture  of  national  defense  materially  altered 
in  theory  end  practice,  but  the  her  Department  continued  its  policy  of 
restraining  four-engine  bcrbtr  development,  -nd  procurement .  By  June  193S, 


sowever,  a  favorable  eh  era  6  occurred  in  the  attitude  of  the  war  Departtienb 
toward  the  purchase  of  heavy  bombardment  aircraft.,  although  only  in  n 
limited  decree.  c.  result,  the  G3Q  Air  Force  hid  only  fourteen  four-erqine 
bombers  in  service  r a  late  as  1  September  1939  end  it  vss  not  until  the 
eve  of  'world  ftrr  II  th-t  pernlseion  was  rr?nt?d  to  procure  an  additions! 


:q 


lV, 


L. 
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number  of  the  fcur-enpine  E-17*  e— exclusive  of  the  original  order  of 
thirteen  in  1935* 

In  the  physic;.!  development  of  bovbfr  typer,  the  r^teriel  Division 
vvs  hcrdicsppsd  for  many  years,  especially  in  the  late  thirties,  hy 
limited  appropriat icnr  rxd  restrictive  rod  icier  ulrced  on  hcmbrrdnvnt 
research  srd  development  by  the  her  Department*  Inability  to  produce  s 
variety  of  experiment:  3.  ho-vy  bomber  tjrc  _  unque ct i onebly  contributed 
to  thi  critical  aircraft  sHurticn  r.rc  rented  by  General  -"mold  ecrly  in 
193^,  when  bs  conn  Ted  imerienn  four-engine  bomber''  with  there  of  fcreiyn 
powers,  titb  the  except icn  of  experimental  dovelcnnetrt  of  the  XEIR2 
(XE-19) }  started  in  1935,  r rd  the  XE-24  wticb  wars  desiTpd  and  produced 
in  1939 }  thp  status  of  he  ,vy  bomber  experimental  construction  was  practically 
at  n  r+Td  still  when  '.'or Id  bar  II  broke  out. 

Perhaps  this  clearest  cr  praiecl  of  the  pacifist  n+titude  of  the  inerl  can. 
people,  which  slro  notorial ly  impeded  the  development  of  the  heavy  bomber 
between  1918  and  Pearl  Harbor,  v;f.s  the  stcenent  made  liter  by  General 
/-mold  rt  the  "Jert  ':cint  fl-ilit'Ty  iccdeny*  'tTfce  United  rtrJe"  bnd  pone 
through  c  period  in  vhieb  the  eemren  cries  vert:  herd rpbere  defense, 
who  are  vow  mi  nr  tn  Si rht ,  vhy  do  you  need  rJJ  tbi'1  equipment ,  for  what 
purposes  do  you  need  rll  there  planes?  let  Europe  solve  its  own  problems— 
we  dcnrt  need  cn  r ray— we  ern't  be  atticked,  the  /tlrntdc  end  Pacific  are 
impassable  terriers.**  ‘then,  in  reference  to  heavy  barber  development ,  he 
stated  that  the  •Vdr  Corps  champ! cnin"  of  the  lony-rcnge,  multi-engine  type 
ben  been  r’pply  vindicated,"  cud  that  the  jfjrmy  iir  Forces  bed  been  built 


around  the  E-17  "Flying  Fortress11. 


«cfeOUfti 
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After  the*  outtre/k  of  tbe  Europe  *'r  i  rr,  the  rt  strict ive  attitude 
of  tbo  "her  'OepsrtEKnt  tov'-rd  bevvy  fconter  development  r-vent  a  pradurl 
chcnge.  General  Ikreb'U ,  the  new  Cbief  of  Staff  rrr  convinced  of  the 
necessity  for  build  in#?  -  "trcn«  rir  covtr  r round  tbe  hr-tvy  bomber;  Henry 
L.  Stimsen,  tbe  new  Secretary  of  \>r  favored  mi ] it -ry  ovietien  cox  on  si  an 
end  development;  end  RoVrt  A.  Lovett,  the  new  > slot rut  Secretory  of  ' 
bar  for  Air,  bavinp  been  a  Acrid  bar  I  flyer,  saw  tbe  im-p, dir.te  need  ibr 
bolstering  the  air  defenses  of  the  nation.  In  the  early  ninths  of  l°4f;, 
while  ,’i.r  Corps  and  aircraft  industry  lexers  \ere  Iryiny  the  foundation 
for  mess  production  of  heavy  bombers,  tbe  first  models  to  roll  off  the 
assembly  line  were  di 'patched  to  the  Doited  Kingdom  to  cupment  her  liirited 
bomber  production  v’rieb  w;'-  still  recovering  from  the  '-topr'erinp'  blows  of 
the  Entile  of  Britain, 

As  a  result  of  the  PAP  om-nloyment  of  Americ ' n  be*vy  bombers  in  offensive 

strikes  n^sinst  Gewuy,  the  potentialities  of  these  cirplnner  -s  a  powerful 

striking  weapon  p"nirrt  the  Industrirl  heart  of  the  enemy,  wre  duly  recognised 

in  high  ndlit^ry  rnd  executive  circles.  Conseouently,  nrcducticn  was  stepped 

2 

up  to  a  go- 1  of  1000  oer  month ,  and  by  October  1943,  this  nool  wne  achieved. 

In  view  of  the  fret  that  the  majority  of  the  be- vy  bombers  produced 
before  Pearl  F arbor  \  ort  divjri  ed  to  thf  RAF,  on  tbe  eve  of  the  Japanese 
attack,  on  Pesrl  Harbor  tbe  Air  Horns  Jud  only  31  bervy  bombers  at  strrtepic 
insular  outmost 3  ir.6  mo^t  of  these  were  unequipped  for  combat  operations. 

The  few  that  *  ore  not  destroyed  cn  the  ground  performed  miracles  in  delaying 
enemy  operations  end  proved  their  inherent  ruppednees  cgelnst  overwhelming 
fiphter  attacks, 

fe'th* 
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In  the  hectic  months  thnt  followed  imeric cAs  entry  into  the  wgr, 
rll  opposition  to  bc^vy  bomber  development  gredu-llv  vrniehcd,  and 
every  effort  ;  rr  concent rr  !r-d  upon  incre-rin"  the  production  of  3-17*5, 

B-24*s  ecd  the  new  su-o^rtomhers— the  E-29  end  B-32.  Extensive  re scorch 
ar-d  expe  riment -t ion  pro^rrws  mere  rj.se  urd er>  cy  to  provide  barters  possessing 
superior  military  ch^rEcttrirbics  md  performance  to  the  prr  ceding  models, 
sncl  high  priority  project  r  we  re  tricing  form  in  the  development  of  nitre-long 
rtnge  very  he.ovy  horihors  design  at  ed  o"  the  XB-3&  end  XB-35.  By  the  end 
of  1944,  these  c;refu?3y  l."id  tflxus  tore  fruit  \  ith  the  initicl  B-29  re  ids 
on  Jcpsr  proper,  culminat-inm  in  the  mushroom  growth  of  the  *'r-endirg 
Mrpereki  ft ora  bomb# 
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THE  AMY  AND  NAVY  CONDUCT  OVER  THE  LAND-BASED  BOMBER* 

Before  the  advent  of  the  combat  airplane,  the  respective  functions 

of  the  United  States  Army  and  Navy  in  national  defense  nere  weH- 

defined.  It  was  the  traditional  mission  of  the  Navy  to  intercept  and 

destroy  at  sea  any  enemy  fleet  threatening  the  security  of  the  nation* 

If  the  enemy  ^proved  superior,  the  American  fleet  was  to  withdraw  to 

the  protective  zones  of  shore  defenses  and,  in  collaboration,  with  the 

1 

Army,  repel  invasion  and  seizure  of  coastal  areas.  Normally,  under 
such  a  system  of  coastal  defense,  no  major  difficulties  could  arise 
regarding  the  responsibilities  of  idle  Army  and  Navy,  since  it  was 
established  that  Army  coastal  defense  depended  upon  the  maximum  range 
of  its  land-based,  weapons. 

After  the  introduction  of  the  bomber  in  World  War  X,  however,  the 
century-old  defense  policies  of  the  services  underwent  a  substantial 
change.  The  Army  air  awn  by  1917  recognized  the  potentialities  of  air 
power  and  was  fownulating  plans  for  the  establishment  of  air  bases  in 
the  Philippines,  Hawaii,  and  the  Canal  Zone,  as  well  as  the  United 
States  5  the  Navy,  with  full  knowledge  of  the  Amy's  function  in  coastal 
and  inland  defense,  had  also  made  extensive  plans  to  expand  its  air  arm 
ashore.^ 

In  1919  the  Navy  presented  its  projected  plan  for  air  stations 
near  locations  previously  designated  or  developed  by  the  Army  so  that 

See  also  "Controversy  Between  Army  and  Navy  on  Landbased  Aircraft,  * 
AFHD  file  11+5*91-565,  Coast  Defense. 

miSTror-eED 
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it  could  operate  land-based  aircraft  therefrom.  Congress  recognising 

that  duplication  of  effort  might  result,  enacted  legislation  prohibiting 

the  Navy  from  maintaining  more  than  six  heavier-tfaan-air  stations  along 

3 

the  coasts  of  the  continental  United  States.  Although  this  provision 
annually  passed  as  part  of  the  naval  appropriations  act,  the  Navy  proceeded 
to  carry  out  as  far  as  possible  its  original  plans  to  control  shore - 

k 

based  bombardment  for  patrolling  the  sea  lanes* 

Congress  later  supported  the  Army  claim  that  it  was  being  infringed 
upon  by  the  Navy  and  inserted  a  provision  in  War  Department  legislation 
that  attempted  to  define  the  aviation  function®  of  each  service*  By 
the  act  of  5  June  1920,  control  of  all  land-b»ased  operation  of  bombard¬ 
ment  aircraft  was  assigned  to  the  Army  aid  control  of  all  fleet  air 

5 

operations  was  delegated  to  the  Navy*  Armed  with  this  congressional 
interpretation  of  air  defense  responsibilities,  Air  Service  bomber 
proponents  began  to  champion  the  development  of  superior  long-range 
aircraft  for  coastal  patrol  and  interception  at  sea  of  an  "enemy** 
invasion  fleet.  The  Navy  imaediately  protested  that  such  a  tactical 
doctrine  violated  its  long-accepted  duty  of  protecting  the  coastal 
sea  lanes  and  guarding  the  nation  on  the  high  seas,  and  advocated  that 
all  aerial  bombardment  be  assigned  to  the  Naval  Air  Service  as  part  of 
its  reconnaissance  operations  from  shore  stations* 

The  issue  of  the  control  of  land-based  bombardment  was  reviewed 
by  the  Chief  of  Air  Corps  in  1927*  He  called  attention  to  the  persistent 
Navy  effort  to  wrest  air  defense  functions  from  the  Army  and  stated  that 
neither  service  could  harmoniously  agree  upon  joint  defense  plans*  He 
complained  that  annual  aviation  budgets  were  independently  submitted 

THIS  PAGE  Declassified  IAW  E012958 


This  Page  Declassified  IAW  E012958 


j  >«*^;**“  ]  .  »  \  t  *  J 


132 


by  each  sendee  and  acted  upon  by  separate  congressional  committees, 

and  that  this  lack  of  coordination  resulted  in  excessive  naval 

appropriations  for  its  arm,  thus  placing  the  Aimy  at  a  disadvantage 

6 

in  pursuing  its  own  aviation  development. 

One  phase  of  the  Army-fiavy  controversy  stemmed  from  the  fact  that 

the  Army  was  organized  at  minimum  strength  in  peacetime,  since  it  was 

the  Navy  that  was  traditionally  accepted  as  the  "first  line  of  defense* 

in  time  of  war.  Not  until  war  was  imminent  would  the  Army  mobilize  to 

its  required  strength,  protected  meanwhile  by  the  strong  naval  fleet  and 

7 

coastal  fortifications.  With  the  advent  of  the  long-range  bomber, 
however,  Amy  aviation  leaders  could  not  accept  this  outmoded  policy, 
since  their  defense  operations  were  no  longer  restricted  to  the  coasts. 

So  much  pressure  was  brought  to  bear  upon  Congress  by  both  services  in 
their  endeavor  to  acquire  control  of  land-based  bombardment  that  a 
select  committee  was  appointed  to  investigate  the  "Duplication  of  Air 
Effort."  The  committee  cited  the  construct  ion  of  naval  air  stations 
at  Hawaii  and  Panama,  and  the  duplication  of  Army  bombardment  and 
pursuit  aircraft  as  outstanding  examples  of  the  wasteful  expenditure  of 

g 

public  funds.  It  recommended  that  this  situation  be  remedied  immediately, 
but  there  is  no  record  of  any  decisive  action  taken  to  restrain  naval 
air  development* 

The  matter  of  defining  Army  and  Navy  air  defense  responsibilities 
was  referred  to  the  Aeronautical  Board  in  Nay  1927,  but  again  no 
agreement  was  reached.  Thus,  the  divergent  views  of  the  service 
representatives  were  finally  submitted  in  separate  reports  to  the  Joint 
Board.  In  the  Navy  report,  an  amendment  of  existing  policy  was 

K&oa  xLxkSTEu 

,  mm  lL 
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recommended  to  permit  the  employment  of  naval  aircraft  "for  attacking 

9 

enemy  vessels  over  the  sea  by  torpedoing  and  bombing**1  General 
Patrick,  the  chief  of  Air  Corps,  who  was  the  Senior  Army  Member  of  the 
Aeronautical  Board,  strongly  opposed  this  recommendation  as  a  definite 
Navy  attempt  to  alter  existing  law  and  regulations  so  that  it  could 
acquire  greater  control  over  land-based  bombardment  aircraft*  He  cited 
as  an  illustration  the  expansion  of  naval  heavier-than-alr  facilities 
at  Sand  Point,  Wash*,  which  had  originally  been  established  as  a  maintenance 
and  supply  base*  Yet,  in  the  Naval  Estimate  of  Funds  submitted  for  1927s 
the  construction  of  a  large  hangar,  runway,  and  beach  had  been  included, 
which  clearly  indicated  an  intention  to  assign  land-based  aircraft  to 
this  area.  Patrick  recalled  that  in  a  previous  meeting  of  the  Aero¬ 
nautical  Board  in  November  1926,  the  Chief  of  the  Navy  Bureau  of  Aero¬ 
nautics  had  declared  that  the  Navy  should  be  charged  with  all  land-based 

operation  of  bombardment  and  pursuit  aircraft  in  order  to  provide  unity 

10 

of  air  command  and  to  assure  adequate  coast  defense* 

The  Assistant  Secretary  of  War  for  Air  F*  Trubee  Davison  supported 

General  Patrick  in  this  review  of  the  long-standing  Army-Navy  conflict 

over  air  defense.  Subsequently  the  Judge  Advocate  General  John  A.  Hull, 

rendering  an  interpretation  of  the  legality  of  the  much-disputed  law 

segregating  coastal  air  defense  responsibilities,  advised  that  the 

clause  in  question  constituted  "general  legislation  of  continuing 

11 

application"  and  therefore  could  be  enforced.  in  view  of  this  ruling 
the  responsibility  for  compelling  the  Navy  to  discontinue  its  unauthorized 
duplication  of  Army  air  effort  was  placed  squarely  upon  the  War  Department* 
Brig.  Gen.  J.  E.  Fechet,  Assistant  Chief  of  Air  Corps,  urged  that 


i  U  O  I  \  li  ! 


i 


THIS  PAGE  Declassified  IAW  E012958 


This  Page  Declassified  IAW  E012958 


<rrr?r*rrc:"’t  1 

immediate  action  be  taken  and,  if  necessary,  that  the  War  Department 

sponsor  farther  legislation  to  strengthen  its  case.  He  reiterated 

Patrick’s  warning  that  the  Navy  was  increasing  its  land-based  bomber 

and  pursuit  aircraft  in  preparation  for  assuming  control  of  Army  defense 
12 

functions. 

Although  Air  Corps  leaders  continued  to  complain  about  the  secondary- 
role  of  their  component  in  the  Navy-dominated  national  defense  picture 
no  deliberate  action  was  taken  by  the  War  Department.  Thus,  during  the 
late  twenties  and  early  thirties,  despite  the  exchange  of  numerous 
memoranda  and  studies,  meetings  of  the  Aeronautical  and  Joint  Boards, 
occasional  compromises,  and  strong  words  exchanged  between  high  ranking 
Amy  and  Navy  officers,  the  issue  remained  unsettled.  Meanwhile  Air 

Gorps  investigators  discovered  what  seemed  to  be  a  careful  Navy  plan  to 

„  13 

oust  Air  Corps  combat  units  from  coastal  air  bases*  The  first  evidence 

of  this  plan  came  to  light  in  August  19J0  when  Secretary  of  War  Patrick  J. 

Hurley  received  a  copy  of  a  letter  sent  by  the  Navy  Department  to 

President  Hoover,  containing  severe  criticism  of  the  Amy  air  defense 

program.  Shortly  thereafter,  the  Secretary  Hurley  refuted  the  statements 

made  by  the  Navy  and  outlined  to  the  President  the  unsatisfactory  status 

of  coastal  defense.  He  blamed  the  confusion  which  surrounded  Amy  defense 

responsibility  on  the  aggressive  Navy  attitude  and  deplored  the  latter’s 

unchallenged  land-based  aviation  development  since  the  passage  of  the 

Act  of  1920.  Immediate  steps  must  be  taken  to  correct  the  situation, 

14 

he  stated,  or  the  entire  national  defense  system  would  be  jeopardised. 

Accordingly,  on  9  January  1931,  the  Chief  of  Staff,  General  Douglas 
HacArthur,  and  the  Chief  of  Naval  Operations,  Admiral  W.  V.  Pratt,  reached 

StetffTfP/ 
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a  mutual  agreement  based  on  the  congressional  statute  of  1920*  57 

this  agreement  the  air  force  of  each  service  was  to  be  *free  to  develop 
within  irell  defined  limits  and  each  irith  a  separate  and  distinct  mission."^ 
In  his  annual  report  a  few  months  later  General  MacArtbur  defined  the 
agreement  in  these  terms 

tTnder  it  the  naval  air  forceawill  be  based  on  the  fleet  and 
move  with  it  as  an  important  element  in  performing  the  essential 
missions  of  the  forces  afloat*  The  Army  air  forces  will  be  land 
based  and  employed  as  an  element  of  the  Amy  in  carrying  out  its 
mission  of  defending  the  coasts*  both  in  the  homeland  and  in 
overseas  possessions.  Through  this  arrangement  the  fleet  is 
assured  absolute  freedom  of  action  with  no  responsibility  for 
coast  defense*  while  the  dividing  Tins  thus  established  enables 
the  air  component  of  each  service  to  proceed  with  its  own,  planning, 
training,  and  procurement  activities  with  little  danger  of  duplicating 
those  of  its  sister  service. 

Despite  MacArthur’s  conviction  that  the  question  of  coastal  air  defense 

was  settled  the  Navy  continued  to  develop  its  land-based  aircraft, 

expansion  of  naval  air  stations  continued,  and  the  Navy  employed  bombers 

under  the  guise  of  ^torpedo*  and  ^patrol1*  airplanes. 

Early  in  1934  the  Amy  members  of  the  Aeronautical  Board,  in 

reviewing  naval  aviation  estimates  for  the  next  fiscal  year,  charged 

that  tiie  inclusion  of  patrol  and  torpedo  planes  not  only  violated  the 

Pratt-MacArthur  agreement  but  the  Naval  Operating  Policy  as  wall. 

TShen  the  Navy  Bureau  of  Aeronautics  objected  to  this  allegation  the 

Board  wrote  separate  letters  to  the  War  and  Navy  Secretaries  requesting 
IS 

a  decision.  Meantime,  the  Air  Corps  charged  that  naval  air  units  had 
gradually  infiltered  into  Army  air  stations  at  Rockwell  Field,  Bolling 
Field,  Luke  Field,  and  Fort  lewis,  and  were  maneuvering  to  establish 

19 

units  at  Langley  Field,  Mitchell  Field,  Albrook  Field,  and  France  Field. 
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later  in  than  year,  the  long  dispute  between  the  Air  Corps  and  Idle 
Navy  Department  received  an  extensive  airing  in  the  private  hearings 
conducted  by  the  Federal  Aviation  Commission*  Secretary  of  War  George  H. 
Bern  invoked  the  air  defense  policies  established  by  the  Joint  Board, 
while  Secretary  of  the  Navy  Claude  A*  Swanson  criticized  the  Army's  part  . 
In  the  system,  repeating  many  of  the  issues  previously  discussed  and 
placing  special  emphasis  on  limiting  Air  Corps  aircraft  development  to 
those  types  required  for  land  operations  against  an  enemy  engaged  in 
ground  warfare*^0 

Between  1934  and  September  1939#  the  dispute  over  air  defense 

remained  unsettled,  each  service  continuing  to  expand  its  aviation 

facilities  to  the  full  extent  of  annual  appropriations*  In  joint  committee 

and  board  meetings,  although  there  was  growing  evidence  of  attempts 

to  coordinate  aviation  problems  (especially  those  regulations  covering  # 

joint  action  in  case  of  war),  friction  arose  whan  the  Navy  insisted  upon 

assuming  responsibilities  lawfully  charged  to  the  Army*  The  Air  Corps 

studied  the  Naval  Appropriation  Bill  for  1937  and,  at  its  request,  the 

General  Staff  was  informed  that  the  Navy  had  requested  75  twin-engine 

and  six  four-engine  patrol  bombers  to  be  used  for  coastal  reconnaissance 

21 

and  protection  of  the  sea  lanes*  Thus  the  Navy  continued  to  ignore 
the  Army*  3  authorized  control  of  land-based  bombardment. 

Early  in  1939  the  Plans  Section  pointed  out  that  the  Navy  had 
eight  air  stations  within  the  United  States,  one  other  under  construction, 
and  four  additional  ones  recommended  to  Congress  for  early  development* 

This  program,  the  Chief  of  Plans  declared,  directly  violated  the  Act  of 
1920,  an  act  interpreted  by  the  Navy,  ha  said,  as  “just  so  many  useless 
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words."  Six  major  naval  air  bases  (three  on  the  east  coast  and  three  on 

the  west  coast)  were  preparing  to  handle  from  22  to  27  heavy  bombardment 

squadrons*  He  recoamended,  however,  that  no  action  be  taken  by  the  Air 

Corps  to  prove  duplication  of  bombardment  effort,  .since  it  would  be 

difficult  to  disprove  the  Navy*3  statement  that  the  patrol  (bombardment) 

23 

airplanes  were  needed  for  long-range  reconnaissance  with  the  Fleet* 
Because  of  the  geographic  and  strategic  isolation  of  the  United 
States,  the  connection  between  sea  power  and  air  power  was  intimate* 
Initial  air  force  operations,  in  case  of  an  attempted  enemy  invasion, 
would  be  concerned  with  the  sea  and  not  with  the  land.,  and  it  was 
important  that  the  Navy  be  able  to  deploy  air  power  as  well  as  sea  power 
over  the  vast  ocean  areas  that  it  was  required  to  control*  The  main 
point  of  contention  between  the  Amy  and  the  Navy  air  defense  policies 
lay  in  the  Naty  claim  that  land-based  bombardment  operations  were 
necessary  for  ranging  far  over  the  sea  lanes  to  protect  coastal  shipping 
and  to  attack  enemy  vessels.  Both  services  were  highly  mobile  and  if 
provided  with  the  proper  bases,  the  Amy  Air  Corps  considered  itself 
immediately  capable  upon  the  outbreak  of  war  of  undertaking  strategic 
offensive  operations  over  water,  despite  the  Navy  belief  that  this 
violated  Navy  responsibilities  of  coastal  defense  and  disrupted  unity  of 
air  command* 

\ 

Although  there  was  an  increasing  appreciation  between  Army  and  Navy 
air  officers  of  the  necessity  for  close  cooperation  and  coordination 
between  aviation  components,  the  rivalry  for  air  defense  control 
prevented  its  full  expression.  The  Air  Corps  realised  that  the 
possibility  of  joint  air  operations  in  conjunction  with  the  ground  forces 
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on  the  continent  was  somewhat  remote  and  that  a  joint  plan  for  fall 
utilization  of  sea  power  and  air  power  was  of  far  greater  importance* 

But  with  the  Navy  strongly  emphasizing  its  superiority  in  the  role  of 
national  air  defense.  Army  airmen  feared  that  their  service  was  being 
subordinated  to  a  peacetime  role  of  interior  air  police  force*  Their 
persistent  effort  to  warn  the  War  Department  of  the  impending  deterioration 
of  the  Air  Corps  was  motivated,  according  to  the  record,  by  a  desire  to 
maintain  the  right  Ail  position  of  the  service  in  the  air  defense  picture, 
and  to  prevent  Navy  duplication  of  land  installations  and  combat  aircraft, 
so  that  on  •’M-day"  Army  aviation  would  be  capable  of  performing  its 
vital  mission  of  protecting  the  nation. 

With  the  outbreak  of  war  in  Europe  the  Air  Corps  attempted  to 
reach  a  closer  accord  with  the  Navy  as  to  their  respective  air  missions 
in  the  event  of  American  entry  into  the  conflict*  General  Arnold,  Chief 
of  Air  Corps,  submitted  to  the  Joint  Air  Advisory  Committee  a  strategic 
guide  to  facilitate  this  matter*  Based  on  the  provision  of  Army  and 
Navy  joint  action  as  prepared  by  the  Joint  Board,  it  contained  the 
following  missions,  in  the  order  of  their  priority: 

(1)  Deny  establishment  of  hostile  air  bases  in  the  Western 
Hemisphere* 

(9)  Defeat  hostile  air  forces  that  may  be  established  in  the 
Western  Hemisphere  by  air  action  against  their  base  estab¬ 
lishments  » 

(3)  Oppose  the  operations  of  hostile  air  forces  by  fighting  in 
the  air. 

(1;)  Operate  against  hostile  expeditionary  forces  threatening 
landing  on  our  shores  by  destroying  troop  transports  and 
supply  ships. 
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(5)  Operate  in  close  cooperation  "with  ‘foe  other  amts  of  the  mobile 
Away  in  the  conduct  of  land  operations* 

Although  the  Navy  members  of  the  Committee  agreed  to  the  above 

provisions  in  a  subsequent  meeting,  they  later  repudiated  the  agreement 

disclaiming  any  prior  knowledge  of  the  subject,  despite  the  evidence 

recorded  in  the  minutes  of  the  meeting.  This  repudiation  was  brought 

to  the  attention  of  the  "War  Plans  Division.  The  Chief  of  Air  Corps 

contended  that  in  order  to  avoid  farther  duplication  of  effort  the 

Navy  should  reconsider  and  accept  the  repudiated  agreement  to  provide 

smooth  and  efficient  performance  of  national  defense  operations.  Xt 

was  not,  however,  mandatory  that  the  Navy  acknowledge  acceptance  of  the 

principles  as  outlined  since  they  simply  indicated  the  methods  the  Army 

intended  to  follow  in  carrying  out  its  duties  and  responsibilities  toward 

accomplishment  of  its  mission.  General  Arnold  further  suggested  a 

"showdown”  with  the  Navy  to  clear  up  the  situation  but  advocated  if  the 

decision  should  be  unfavorable  that  the  accepted  principles  of  Air 

Corps  employment,  which  had  been  approved  by  the  Chief  of  Staff,  be 

23 

adopted  and  pursued. 

In  the  ensuing  months  of  I9U0  and  I9I4I,  each  branch  of  the  service 

concentre  ted  upon  maximum  development  of  their  air  components  and 

engaged  in  joint  training  exercises  and  maneuvers  within  the  limits  of 

24 

their  relative  functions.  Although  little  conflict  in  policies 
pertaining  to  dual  responsibilities  in  national  defense  was  evident, 
there  existed  an  undercurrent  of  friction  and  criticism  at  various  levels 
of  command.  Thus,  in  connection  with  the  performance  of  sea  coast 
reconnaissance  Army  Commanders  were  advised  that  in  order  to  prevent 
infringement  upon  the  Navy  responsibility  for  conducting  “off-shore 
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patrol”  tiie  missions  performed  ty  Air  Corps  airplanes  should  be 

referred  to  as  "tactical  reconnaissance Concerning  the  proposed 

drafts  of  preparations  for  joint  operations  in  the  Far  East,  Hawaii, 

25 

and  Alaska,  Lt*  Col.  H.  L*  Georgs  felt  that  it  over-emphasized  Navy 

a 

operations  at  the  expanse  of  the  Army  mission.  Further,  he  stated,  that 

the  augmentation  of  the  Army  Air  Forces  is  assumed  (per  the 
draft)  to  be  important  in  making  increased  air  strength  potentially 
available  to  support  naval  operations,  and  in  strengthening  the 
power  of  the  fleet  for  offensive  operations  ....  The  proposed 
draft  therefor  /sic J,  gives  the  Army  and  Navy  commanders  concerned 
an  incorrect  picture,  in  that  it  presents  but  a  part  and  not  the 
whole » 

Pointing  to  the  "lessons  of  Norway,  the  action  of  the  British  fleet 

(as  such)  in  the  evacuation  of  Dunkerque,  the  impotence  of  the  British 

Mediterranean  Fleet  at  Crete,”  Colonel  George  went  on  to  charge  that  the 

Navy  would  make  every  effort  to  gain  control  of  land-based  bombardment, 

and  that  every  concession  made  to  the  Navy  in  subordinating  the  AAF  to 

its  control,  would  strengthen  naval  claims  to  control  of  air  force 

27 

operations  and  coast  defense.  In  an  attempt  to  provide  more  amicable 

relations  between  the  two  services  Brig.  Gen.  Carl  Spaatz  on  7  November 

l9ifL  sent  a  list  of  instructions  to  the  Conmanding  General  of  the  Air 

Force  Combat  Comnand  for  his  guidance  in  fulfilling  the  Navy  Western 

Defense  Plan  No.  5*  The  Commanders  of  Amy  Air  Forces  engaged  in  the 

North  Atlantic  and  southern  coastal  frontiers  were  to  "confer  with  and 

prepare  plans  in  cooperation  with  the  appropriate  naval  commander  .  . 

and  to  “participate  in  such  cooperative  and  supportive  operations  as  are 

essential  to  affording  the  Navy  real  assistance  in  performance  of  the 

latter's  assigned  tasks  in  the  actual  or  suspected  presence  of  German 

S& 

or  Italian  Forces *"  Both  services  gradually  recognized  that  it  was 
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essential  for  air  units  of  the  Army  to  perform  air  reconnaissance  over 

the  3ea  in  the  interest  of  combat  efficiency.  In  this  connection,  the 

Joint  Board  had  prescribed  that  no  restrictions  be  imposed  upon  the 

complete  freedom  of  the  Army  or  Navy  to  utilise  against  an  enemy  the  full 

power  of  all  available  aircraft  and  any  and  all  facilities  that  might 

29 

be  necessary  to  make  that  power  effective. 

On  the  eve  of  the  Japanese  attack  on  Pearl  Harbor  the  Commanding 

General  of  the  Air  Force  Combat  Command  was  delegated  complete  responsibility 

for  the  preparation  and  execution  of  air  plans  for  the  defense  of  the 

continental  United  States.  Thi3  included  authority  for  "purely  Air 

Force  plans ,**  combined  operations  of  air  and  greund  forces,  and  “joint 

air  support  plans  prepared  by  Commanders,  Naval  Coastal  Frontiers  and 

JO 

the  Commanding  Generals  of  appropriate  Air  Forces."^  Immediately  after 

the  attack  General  Spaatz  directed  that  action  be  taken  immediately  to 

place  Army,  Navy,  and  Marine  Corps  Aviation  based  in  the  continental 

51 

United  States  under  one  coranander*  Yet,  with  the  subsequent  removal 
of  Army  and  Navy  Commanders  at  Pearl  Harbor  the  controversy  flared  anew, 
and  to  such  an  extent  that  Secretary  of  War  Henry  L.  Stimson  sent  out 
a  personal  order  to  all  commands  of  the  Amy  in  an  effort  to  prevent 
irresponsible  criticism  and  unfavorable  comments  regarding  actions 
taken  by  officers  of  either  branch.  Stimson  stated  that  such  conduct 
by  Army  officers  would  not  be  tolerated,  since  "cooperation  and 
coordination  between  the  two  services  can  only  be  obtained  by  mutual 
respect  for  each  other  and  each  other's  efforts.  All  cooperation  with 
the  Navy  should  be  carried  out  wherever  necessary,  freely,  willingly, 
and  completely.  We  are  all  in  the  war  together  and  have  but  one 
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purpose— the  winning  of  the  war*" 

In  the  months  after  Pearl  Harbor,  the  Any  and  Navy  were  primarily 
concerned  -with  building  up  their  respective  combat  but  this  activity, 
too,  led  to  further  clashes*  The  Navy  requested  transfer  of  approxi¬ 
mately  two  hundred  and  nine  hundred  33-25*©  and  B-26's  to  their 

air  arm,  a  move  which  Col*  H.  L.  George  described  as  "suicidal  to  our 

own  air  program"  considering  the  paucity  of  these  planes  for  the  Army's 

35 

own  use*  Again  the  next  month  the  Navy  requested  delivery  of  some 

four  hundred  B-Sl+’s  and.  nine  hundred  B-25's,  then  scheduled  for  the 

Aimy  Air  Forces,  to  the  U.S.  Fleet*  A  lengthy  correspondence  ensued 

between  General  Arnold  and  Admiral  King  in  which  the  various  Army  and 

311- 

Navy  interpretations  of  the  Act  of  June  5,  1920  were  reimroked.  No 

decision  could  be  reached,  however,  and  instead  of  furthering  the 

mutual  war  effort  the  discussion  was  in  effect  accomplishing  no  more 

than  a  revival  of  old  differences  between  the  two  services.  General 

Marshall  took  cognizance  of  this  fact  and  on  2  April  19l*2  proposed  to 

35 

Admiral  King  the  following  working  agreement  t 

Army  heavy  bombardment  forces  in  Hawaii  will  be  increased 
two  full  groups  .  *  .  .  One  of  these  groups  will  be  attached  to 
the  Pacific  Fleet  on  a  permanent  basis  for  the  emergency,  unless 
sooner  released  by  the  Navy 

Army  bombardment  units  will  be  supplied  to  Naval  forces  in 
accordance  with  agreements  for  unity  of  command  or  operational 
control.  Other  suitably  located,  Army  bombardment  units  will 
continue  to  operate  in  support  of,  or  in  lieu  of.  Naval  forces. 

Despite  this  proposal  by  General  Marshall,  the  controversy  continued 

and  rumors  abounded.  Lb*  Gen.  Davenport  Johnson,  Commanding  the  Caribbean 

Defense  Command,  in  October  I9I42  mentioned  these  rumors  (that  a  large 

part  of  AAF  equipment,  mainly  long-range  bombers,  was  to  be  turned  over 

to  the  Navy  for  its  operations)  to  General  Arnold*  Johnson  deplored 
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this  possibility,  pointing  out  that  the  nation  could  not  afford  to 

support  two  air  forces*  He  indicated  that  the  development  of  air  power 

should  be  consolidated  under  one  head  who  should  be  on  an  equal  status 

with  the  Army  and  Havy  Chiefs*  The  events  of  the  war  up  to  that  time 

had  convinced  him,  more  than  ever  of  the  necessity  of  such  a  set-up, 

since  "even  a  country  as  rich  as  ours  cannot  afford  a  dispersal  of  air 

36 

effort*"  General  Arnold  admitted  that  the  rumors  regarding  the  Navy’s 
attempt  to  acquire  AAF  long-range  bombers  were  "unfortunately  true"  and 
that  the  Navy  had  been  in  a  measure  successful*  He  reiterated  a  former 
opinion  that  the  splitting  of  the  air  forces  would  result  in  their  being 
relegated  to  a  subordinate  or  supporting  role*  The  air  lessons  of  the 
war,  he  declared,  were  plain  and  unmistakable j  the  struggle  to  build  up 
the  Army  Air  Forces  so  that  the  goal  of  mass  employment  could  be  success¬ 
fully  achieved  would  continue  to  be  the  main  objective*  Arnold  stated 
that  %e  are  battling  to  attain  it  in  the  face  of  many  odds,  including 
continued  and  persistent  demands  from  the  Navy  for  diversion  of  land- 
based  aircraft 

In  19l0  the  problem  of  the  allocation  of  heavy  bombers  to  the 

Havy  took  a  turn  for  the  better,  the  main  reason  being  increased 

production  and  the  consequent  increasing  satisfaction  on  the  part  of  the 

5$ 

Array  with  the  progress  of  their  own  expansion  program*  Indeed  in 

December  19U3  the  Navy’s  estimated  needs  for  airplanes  through  l$k5 

included  no  increases  in  heavy  land-based  bombers  and  a  decrease  in 

39 

medium  bombers* 

By  the  middle  of  I9AJ+  with  the  war  at  its  height  in  all  theaters 
service  differences  rapidly  be csujja  submerged  in  the  larger  tasks  at 

itK _ 
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at  hand*  In  a  memorandum  from  Col*  L»  M.  Gayar  In  the  Pacific  theater 
for  example  increased  coordination  and  cooperation  are  finally  a 
reality.  Citing  the  Carrier  Task  Force  strikes  against  the  Palaus 


Islands  and  Truk,  Colonel  Guyier  stated  that  "Navy  operational  plans  *  .  • 

called  for  close  coordination  nith  MF  operations.  This  coordination 

1+0 

was  readily  accomplished* "  And,  as  an  example  of  unified  command 

and  close  collaboration  of  Air  and  Naval  Forces,  General  Kuter  pointed  to 
Admiral  Halsey's  command  in  the  South  Pacific  Zone,  which  consisted  of 


"American  naval,  marine,  and  land  forces,  each  -nith  its  own  separate 

air  service."  In  the  composition  of  his  headquarters,  "the  Commander 

was  an  Air  Corps  General  .  .  *,  his  Chief  of  Staff  was  a  Captain  of 

the  Naval  Air  Service,  and  his  Senior  Operations  Officer  a  Colonel  of 

the  Marine  Air  Force.  This  principle  of  intermeshing  the  various  services 

was  observed  throughout  the  chain  of  command  and  responsibility,  and  under 

this  unified  command  the  operational  units  were  rapidly  losing  the 

1+1 

consciousness  of  their  original  Service  differences." 


THIS  PAGE  Declassified  IAW  E012958 


This  Page  Declassified  IAW  E012958 


Appendix  5 

BOMBER  CHART 
Symbols 

(1)  Maximum  Range  (Normal  Bomb  Load) 

(2)  Radius  of  Action  (Approximate) 

(3)  Operating  Altitude 

(4)  Service  Ceiling 

(5)  High  Speed  at  Operating  Altitude 

(6)  Cruising  Speed  at  Operating  Altitude  with  Normal  Bomb  Load 

(7)  Maximum  Bomb  Load 
(3)  Normal  Bomb  Load 

(9)  Armament 

(10)  Armor 

(11)  Normal  Crew 

(12)  Dimensions  and  Gross  "freight  (War  Maximum) 

(13)  General  Desorption  of  Airplane 


A.  Martin  MB-2 

1*  600  mi* 

2.  3S0  mi* 

3*  7,700  ft* 

4.  13,000  ft. 
5*  9S.5  mph 
6*  $5  mph 


Date  1913 
2  engines 


400  hp  each 

1,500  lb. 

1,000  lb. 

3  x  *30  cal. 

None 

3 

Span  "71*  0” 

Length-44*  0" 
Height-14'  0" 
Weight-12,075  lb. 


Biplane  construction;  fabric  covered  nings  and  fuselage;  fixed 
four  wheel  landing  gear  and  tail  skid;  twin  rudders;  gun  in¬ 
stallation  in  nose  and  rear  cockpit  with  a  tunnel  gun  under 
fuselage  operating  from  rear  cockpit;  external  bomb  racks. 


Barling  NBL-1 

1*  335  Mi* 

2.  251  mi. 

3.  4,000  ft. 

4.  10,000  ft. 

5.  93  mph 

6.  61  mph 


Date  19£1 
6  engines 


'n es 


520  hp  each 

7,  3,000  lb, 

3.  5,000  lb. 

9.  7  x  .30  cal. 

10.  None 

11.  11 

12.  Span  -120'  0" 

Length—  65  *  0** 

Height-  27'  9" 
Weight-  41*000  lb. 


1Z.  L 
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13,  Triplane  (or  2-1/2  plane)  t6.Hl  wings  of  -wood  and  fabric  construction; 
fuselage  built  in  sections  and  of  semi-no nocoque  type,  strengthened 
by  longerons,  bulkheads,  and  veneer;  landing  gear  consisted  of  two 
"trucks, «  each  of  which  had  dual  wheels  on  front  and  rear  axles; 
s emi-re tractable  nose  wheels;  four  vertical  rudders  and  fins,  the 
latter  forming  the  interplane  struts  of  the  stabilisers;  guns 
operated  from  five  cockpits  located  in  front,  3idss,  and  rear,  with 
tunnel  guns  in  bottom,  front,  and  rear;  external  bomb  racks. 


Date  1930 


0. 


Keystone  B-3A. 

2  engines 

520  hp  each 

1.  510  mi. 

7. 

2,i|.96  lb. 

2.  3^2  mi. 

«3. 

1,995  11>* 

3.  5,000  ft. 

9* 

3  x  .30  cal. 

k*  12,700  ft. 

10. 

None 

5.  102  mph 

11. 

5  ■  „ 

6.  76  mph 

12. 

Span  •* 7h*  S" 
Length  -  i|3»  10" 

Height  -  15 1  9" 

- 

Weight  -  12,71*9  lb. 

13.  Biplane  construction;  fabric  covered  wings  and  fuselage;  single 
rudder;  two  wheel  fixed  landing  gear  and  tail  wheel;  guns  in 
nose,  rear  cockpit,  and  in  tunnel  arrangement  beneath  fuselage; 
external  bomb  racks. 


Martin.  B-10 


Date  1932  (B-10-B  1935) 
2  engines 


675  hp  each 


1. 
2# 
3. 
k . 

5. 

6. 


507  mi. 

7* 

i*,3&)  lb. 

3S0  mi. 

a* 

2, 260  lb* 

U,500  ft. 

9* 

3  x  *30  cal. 

21,000  ft. 

10. 

None 

207  mph 

11. 

4 

178  mph 

12. 

Span  -  70*  6* 

Length  -  1+5’  3" 
Height  -  11*  0" 
Weight  -  13,357  lb 

13.  ih  during  monoplane  of  all  metal  construction;  monocoque  fuselage 
with  corrugated  top  and  bottom  surfaces,  smooth  skin  interior; 
smooth  skin  wing  with  metal  surfaces  to  rear  spars;  fabric  covered 
trailing  edge,  elevator,  and  rudder;  gun  turret  in  front  cockpit; 
bombs  carried  internally;  retractable  landing  gear  and  tail  wheel. 
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1*  2,260  mi. 

2.  700  mi. 

3.  lt+,000  ft 

4.  30,600  ft 

5.  25  6  mph 

6.  22$  mph 


7.  I+,000  11?. 
g.  2,500  lb. 

9.  5  x  .50  cal* 

10 .  Nona 

12!  .Span  -  103*  9» 
Length  -62*  1+* 

Height  -  12*  3* 
Weight  -  3M33  lb. 


13.  All  metal  midwing  monoplane  with  aluminum,  alloy  stressed,  akin; 
s eminnonocoque  fuselage  consisting  of  longitudinal  and  circum¬ 
ferential  stiffeners,  bulkheads,  and  smooth  metal  outside  skin; 
retractable  landing  gear  and  tail  -wheel;  air  brakes  on  idle  els; 
-wing  flaps  and  control  tabs;  flexible  guns  installed  in  nose, 
one  above  and  below  the  fuselage,  and  in  streamlined  “blisters** 
on  sides  of  fuselage,  all  manually  operated. 


F. 


Date  19i+3 


Boeing  B-170 


1+  engines 


1200  hp  each 


1*  3,630  mi. 

2.  2,702  mi. 

3.  25,000  ft 
I+.  35,000  ft 
5*  295  mph 
6.  250  mph 


7*  6,000  lb. 

2.  2,500  lb. 

9.  13  3C  ,50  cal* 

10.  Flak  curtains  for  crew 

11.  9 

12.  Span  - 103*  9« 

Length  -62*  i+« 
Height  -  19*  1” 
Weight  —  56,000  lb. 


13.  Similar  to  XB-17,  except  that  armament  has  been  modified  to  a 

ohin  turret,  top  turret,  ball  turret,  rear  turret,  power  operated; 
redesigned  empennage  surfaces;  new  type  engine  turbo  superchargers; 
deicing  system;  oxygen  equipment;  wing  fuel  tanks;  self -sealing 
fuel  tanks;  external  -bomb  rack  available;  complete  radio  and 
navigation  equipment;  life  raft* 


■  *  jl 
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Boeing  B-15 


.  _  i  t  ii. 


t  ***»  J-KTH !%  ?*■ »  «if 

t  i  < '  f  V'  >  J  -  ' 


Date  1936 


4  engines 


14S 


1000  hp  each 


1. 

2. 

3. 

4* 

5- 

6. 


3,200  mi. 

7< 

2,950  ni. 

2, 

6,000  ft. 

9 

12,500  ft. 

10, 

200  mph 

11 

145  mph 

12, 

12,000  lb. 

2,500  lb. 

6  x  .50  cal.  or  .50  cal. 

Hone 

10 

Span  -149*  0* 

Length  -  27*  11* 

Height  -  IS1  5" 

Weight  -  70,000  lbs.  (approx.) 


13.  All  metal,  midwing  monoplane  j  retractable  dual-reeled,  landing 
gear;  reel  air  brakes;  -wing  flaps  and  control  tabs;  heating  and 
ventilating  system;  deicing  installation;  fire  protection 
apparatus;  automatic  pilot;  sleeping  and  living  accomodations 
for  normal  crew;  radio  direction  finding  equipment;  machine  gun 
stations  in  nose  turret,  top  turret,  and  in  four  streamlined 
blisters”  on  side  and  bottom  of  fuselage. 


Date  1940 


H. 


Consolidated  XB-24 

4  engines 

1200  hp  each 

1.  3,000  mi. 

s. 

2,500  lb. 

2*  2,250  mi. 

9. 

7  x  .50  cal. 

3.  15,000  ft. 

10. 

Hone 

4.  31,500  ft. 

11. 

6  to  2 

5  *  310  mph 

12. 

Span  -110*  0" 

6.  230  mph 

length  -  67*  2* 

7.  «,960  lb. 

Height  -  17*  11" 

Weight  —  56,000  lb. 

13*  All  metal,  high-wing,  cantilever  type,  monoplane;  wing  in  three 
sections  and  cf  new  airfoil  design,  having  straight  taper  and 
high  aspect  ratio;  fuselage  of  aluminum  alloy,  monoeoque  design, 
with  flush  riveted  skin;  twin  rudders  and  fins;  retractable 
tricycle  landing  gear;  three-bladed,  full-feathering  hydromatic 
propellers;  hydraulically  operated  wing  flaps,  brakes,  and  bomb 
bay  doors;  guns  located  in  nose,  in  turrets  on  top  and  bottom 
of  the  fuselage,  and  in  the  tail* 


KBSTlMCTBe^, 


***** 
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Date  19144. 


Consolidated  B-2I4J 

4  engines 

1200  hp  each 

1.  3>6ll+  mi. 

7. 

12,200  lb. 

2.  2,210  mi. 

2* 

2,500  lb. 

3.  25,000  ft. 

9. 

10  x  .50  cal. 

4.  22,000  ft. 

10. 

Flak  curtains  for  crew 

5.  297  mph 

11. 

2 

6.  177  mph 

12. 

Span  -  110 «  0* 

Length  -  67'  2" 

Height  -  17'  11" 
Weight  -  64,000  lb. 

13.  Similar  to  XB-24  except  that  this  model  has  new  type  turbo  super¬ 
charger;  complete  radio  system  and  navigation  equipment;  automatic 
pilot;  new  nose  turret,  power  operated;  improved  fire  power; 
double  bomb  bay  doors. 


Date  1939 

J*  Douglas  3EB-19  It-  engines  2,000  hp  each 


1. 

5,200  mi. 

7* 

36,000  lb. 

2. 

3,900  mi. 

2. 

2,400  lb. 

3. 

15,700  ft. 

9. 

6  x  .30  cal.,  5  x  .j 

4* 

25,000  ft. 

2O4  mph 

2  x  37  mm.  cannon 

5* 

10. 

Won© 

6. 

160  mph 

11. 

10 

IS* 

Span  -  212 '  0* 

length  -  132*  0ai 
Height  -  42'  0« 

Weight  -  160,000  lb. 

13*  All  metal,  low-wing  monoplane  with  swept  back  leading  edge  and 
training  edge  wing;  single  fin  and  rudder;  retractable  tri¬ 
cycle  landing  gear;  power  driven  turrets  in  nose,  upper  front 
and  rear,  lower  front  and  rear;  tail  gun  manually  operated; 
sleeping  and  living  quarters  for  normal  crew;  geared  engine 
supercharger;  constant  speed,  full  feathering  propellers;  wing 
flaps  and  control  tabs;  automatic  pilot;  radio  and  navigation 
equipment. 
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Boeing  YB-29 


1.  4,5^4  mi. 

7.  16,000  lb. 

2.  3,393  Bit* 

8>.  2,000  lb. 

3.  25,000  ft. 

9.  10  x  .50  cal., 

4.  32,100  ft. 

1  x  20  mm.  cannon 

5.  36S  mph 

10.  Pilot,  bombardier,  and 

6.  250  mph 

fire  control  operators. 
11.  12 

12.  Span  -143’  3* 

Length  -  99’  0* 

Height  -  27*  9" 
Weight  -  105,000  lb. 

13.  AH  metal,  midwing  monoplane  with  aluminum  alloy  stressed  skin; 
retractable  tricycle  landing  gear;  pressure  cabin  installation j 
engine  turbo  supercharger;  hydraulic  brakes;  wing  flap3  and 
control  tabs;  three  bladed,  full  feathering,  constant  speed 
propellers;  guns  located  in  remotely  controlled  turrets  in  upper 
front  and  rear,  lower  front  and  rear;  cannon  in  tail  turret. 


L*  Boeing  B-29 


Date  lSkh 

4  engines  2,200  hp  each 


1.  <4,400  mi. 

9*  10  x  .50  cal., 

2.  3,300  mi. 

1  x  20  mm.  cannon 

3.  30,000  ft. 

10.  Pilot,  bombardier,  and 

4.  36,000  ft. 

fire  control  operators, 

5*  361  mph 

11.  10 

6*  270  mph 

12.  Span  -  143*  0" 

7.  20,000  lb. 

Length  -  99*  0« 

0.  4,000  lb. 

Height  -  27’  9" 

Weight  -  135,000  lb. 

13*  Similar  to  YB-29  except  for  following  modifications:  three 
pressurized  compartments  (fore,  aft,  and  stern);  central  fire 
control  system  with  sighting  stations  in  nose,  tail,  top,  and  on 
both  sides;  turrets  in  upper  front  and  rear,  lower  front  and  rear, 
and  tail;  complete  radio  and  navi  rating  equipment;  special  design, 
full  span  flaps;  improved  bomb  bay  doors;  four-bladed  full 
feathering,  constant  speed  hydromatic  propellers;  engine-driven 
electrical  system;  self -sealing  fuel  tanks. 
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Date  19ijl+ 


'  i 
*-  L 

i 


1 51 


Consolidated  B-32 

4  engines  2,200  hp  each 

1. 

5,625  mi. 

9.  10  x  *5°  cal. 

2. 

3,213  mi. 

10.  Pilot,  bombardier,  and 

3. 

£5,000  ft. 

fire  control  operators 

4. 

30,700  ft. 

11.  8 

5* 

360  mph 

12.  Span  - 135*  0« 

6* 

270  mph 

Length  -  62'  11 » 

7. 

20,000  lb. 

Height  -  26*  0M  (Tread 

g. 

5,625  lb. 

height  is  53'  °B) 

Weight  -  123,250  lb. 


13.  High -wing,  single  tail,  all  metal  semi-mono coque  construction; 
cabin  supercharging  installation;  turbo  superchargers;  guns  in¬ 
stalled  in  nose  turret,  front  top  turret,  rear  top  turret,  lower 
ball  turret,  and  tail  turret,  all  remotely  controlled  from  computer 
stations;  retractable  tricycle  landing  tear;  radio  aquipment; 
automatic  pilot;  self-sealing  fuel  tanks;  wing  flaps  and  control 
tabs. 


N.  Uorthrup  XB-35 


Date  19J+5 
I*  engines 


1. 

5,200  mi.  (est.) 

9 

2. 

3,900  mi.  (est.) 

3. 

35,000  ft. 

10 

4* 

40,000  ft* 

11 

5. 

386  mph  (est.) 

12 

6. 

290  mph 

7* 

32,000  lb. 

6. 

10,000  lb. 

3,000  hp  each 

6  x  .50  cal., 

2  x  37  ®m.  cannon 
Fuel  (60JS),  crew,  and  engines 
6 

Span  -  172 1  O’* 

Length  -  53*  0* 

Height  -  19'  3” 

Weight  -  l6l,6l|.0  lb. 


13.  All  metal,  flying  wing  (tailless);  submerged  engines  driving  dual 
rotation  propellers  through  long  drive  shafts;  retractable  tri¬ 
cycle  landing  gear  (dual  main  1*10013,  single  nose  wheel);  pressurized 
crew  compartment ;  dual  turbo-superchargers;  four  eight-bladed 
propellers,  full  feathering,  constant  speed;  central  fire  control 
system  with  sighting  stations  upper  and  lower  wing,  nose,  and  tail; 
turrets  in  upper  wing,  lower  wing,  tail,  all  guns  flexible  and 
remotely  controlled  from  sighting  stations;  complete  radio  and 
navigation  equipmont;  automatic  pilot* 


"%  r 


'TED 


'  !  1  \! . 
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Date  1945 


152 


0 


Consolidated  XB-?6  6  engines 

1.  10,000  mi* 

2.  7,500  mi. 

3*  30,000  ft* 

4*  1(0,000  ft* 

5.  372  mph  (est*) 

6.  279  mph,  (est.) 

7.  72,000  lb.  (for  4,790  mi.) 
g.  10,000  lb. 


(pusher)  3,000  hp  each 

9.  &  x  *50  cal*, 

6  x  37  mm.  cannon 
10*  Crew  and  engines 
H.  9 

12.  Span  ~  230‘  0” 
Length  -  163*  0M 
Height  -  45*  H" 

Weight  -  269,039  lb* 


13.  All  metal,  high  wing,  single  tail,  pusher  type  monoplane}  re¬ 
tractable  tricycle  landing  gear}  pressure  cabin;  self-sealing 
fuel  and  oil  system}  remotely  controlled  power  operated  guns; 
forward  upper  and  lower  fuselage  turrets,  locally  operated  and 
pressurised;  aft  fuselage  turrets  and  tail  turret}  complete 
radio  and  navigation  equipment;  automatic  pilot;  dual  turbo 
superchargers;  instrument  jlanding  devices. 
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GLOSSARY 


~Tl 


AAG 

AAFPGC 

AAG 

AC/AC 

ac/as 


ACB 

AG/MD 

AC/S 

AO/SD 

ACTS 

AD/ AS 

ADC 

AEF 

AFAHC 

AFCC 

AFDMR 


AFHD 

AFRDB 

AFSAT 

AG 

APGC 

AS 

ASC 

as  At 

ATS 

ATSC 

A1PD 


A nay  Air  Corps 

Army  Air  Forces  Proving  Ground  Command  (AFFGC) 
Central  Files  of  the  AAFHQ,  formerly  tinder  juris¬ 
diction  of  the  Air  Adjutant  General* 

Assistant  Chief  of  Air  Corps 

Assistant  Chief  of  Air  Service;  Assistant  Chief  of 
Air  Staff 
Air  Corps  Board 

Assistant  Chief  of  Material  Division 
Assistant  Chief  of  Staff 
Assistant  Chief  of  Supply  Division 
Air  Corps  Tactical  School 
Assistant  Director  of  Air  Service 
Air  Defense  Command 
American  Expeditionary  Forces 
Air  Force  Air  Materiel  Command 
Air  Force  Combat  Command 

Air  Force  Directorate  of  Military  Requirements 

Air  Force  Historical  Division 

Air  Force  Requirements,  Directorate  of  Bombardment 

Air  Forces  School  of  Applied  Tactics 

Adjutant  General 

Air  Proving  Ground  Command 

Air  Staff 

Air  Service  Command. 

Assistant  Secretary  of  War 
Mr  Technical  Section 
Air  Technical  Service  Command 
Air  War  Plans  Division 


C/AAF 

C/AC 

C/AS 

GDC 

C/ED 

C/KES 

CG 

CG/SS 

C/lD 

CinC 

CUTCPOA 

C/HD 

CNO 

CPA 

C/ED 

C/PS 

C/RD 


Chief  of  the  Army  Mr  Forces 

Chief  of  the  Air  Corps 

Chief  of  Air  Service;  Chief  of  Mr  Staff 

Caribbean  Defense  Command 

Chief,  Engineering  Division 

Chief,  Experimental  Engineering  Section 

Commanding  General 

Conmtanding  General,  Staff  School 

Chief,  Information  Division 

Commander-In-Chief 

Commander-in-Chief,  Pacific  Ocean  Area 

Chief,  Materiel  Division 

Chief  of  Haval  Operations 

Central  Pacific  Area 

Chief,  Plans  Division 

Chief,  Plans  Section 

Chief,  Requirements  Division 


RJuSx  KiCiiil) 
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c/s 

C/SD 

CS/QHQAF 

CBTD 


Chief  of  Staff 
Chief,  Supply  Division 

Chief  of  Staff,  General  Headquarters  Air  Force 
Cold  Weather  Testing  Detachment 


DAC/AS 

DC/HO 

DC/S 

DG/OFM 

DMA 


Deputy  Assistant  Chief  of  Air  Staff 
Deputy  Chief  of  Naval  Operations 
Deputy  Chief  of  Staff 

Director  General  of  Office  of  Production  Management 
Division  of  Military  Requirements,  AEF 


ED  Engineering  Division 

EES  Experimental  Engineering  Section 


FAC  Federal  Aviation  Commission 

FT  Fiscal  Year 


GHQAF  General  Headquarters  Air  Force 

GSC  General  Staff  Corps 


HB 

HS 


Heavy  Bomber ;  Heavy  Bombardment 
Historical  Section 


JAAC 

JAG 

JB 


Joint  Air  Advisoiy  Committee 
Judge  Advocate  General 
Joint  Board 


UC 

mc/ed 

MD 

uutn 


Materiel  Command 

Materiel  Command,  Engineering  Division 
Materiel  Division 

Materiel,  Maintenance  and  Distribution 


NAA 


National  Aeronautic  Association 


OAC/AS 

OAS/W 

OC/AC 

OCSR 

OMC 

os/sr 


Office  of  Assistant  Chief  of  Air  Staff 
Office  of  Assistant  Secretary  of  War 
Office  of  Chief  of  Air  Corps 
Operations,  Commitments  and  Requirements 
Office  of  Management  Control 
Office  of  Secretary  of  war 


PD 


Proof  Divisions  Plans  Division 


S/A S 

S/N 

S/W 


Secretary  of  Air  Staff 
Secretary  of  Navy 
Secretary  of  War 


UK 

USAFFB 

USSAF 


United  Kingdom 

United  States  Air  Forces  in  the  Far  East 
United  States  Strategic  Air  Force 


VHB 


Very  Heavy  Bomber;  Very  Heavy  Bombardment 


Jtk  JljO  A 


4  A  Vj  'j*. 
! !  r,l  f  / 

unis  1 
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WD 
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War  Department 
Wright  Field 
War  Flans  Division 
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Chapter  I 


1.  "Aerial  Bombardment,  ”  Air  Service  Information  Circular  /ASIC7, 

VI  (15  July  1926),  27'  “  " 

2*  "Allied  Bombing  of  Germany, "  Air  Service!  The  General  Service 
Schools,  1920,  pip.  117-13* 

3*  ACTS  Manual,  "A  Brief  History  of  the  Air  Corps,"  25  Feb.  1927,  P*  53* 

4*  William  Mitchell,  "The  Air  Service  at  the  Argonne-Mause,"  World's 
Work,  XXXVIII  (Sept.  1919),  552-60, 

5*  ACTS  Manual,  "A  Brief  History  .  .  p.  72* 

6*  Unpublished  study,  "The  Establishment  of  a  Department  of  Aeronautics," 
prep,  by  direction  of  Brig.  Gen.  W.  Mitchell,  17  Apr.  1919,  P*  19* 

7.  Hearings  *  •  .  Senate  and  House  of  Representatives  *  *  *  Military 
Affairs  Committee  ...  Creation  of  a  Department  of  Aeronautics, 

66  Cong.,  2  Sess.,  par.  19-33  (Oct*  1919)* 

3*  Hearings  ...  Subcommittee  of  the  Committee  on  Military  Affairs  *  *  • 
House  of  Representatives,  66  Cong.,  £  Sess.  (3  Feb.  1920)* 

9*  "Aerial  Bombardment,"  ASIC,  VI,  27. 

10*  Speech  before  NAA,  15  Oct.  1923,  in  Aircraft  Year  Book,  1924,  pp*  144-46. 


11.  Hearings  ...  House  of  Representatives  *  ,  .  War  Department 
’  Appropriation  Bill,  69  Cong.,*!  Sess.,  3620  (10  Feb*  1926). 


12.  "The  War  Department  General  Staff  an  Unlimited  Autocracy,"  15  Feb. 

1926,  p.  1. 


13*  H.R.  10S27,  44  Stat.  730,  69  Cong.,  2  Sess.  (1926). 
14.  Annual  Rept.  .  .  .  C/AC,  3°  June  1928,  p.  13* 


15 


Memo  for  C/AC  from  Maj*  Hugh  J.  Knerr,  23  May  1928,  in  AAG  452*1, 
Directive  for  Bombardment  Planes  /hereinafter  cited  as  "Directive  . 
It  is  -worthy  of  note  that  the  doctrine  of  bombardment  employment  at 
this  time  was  basically  the  same  as  the  one  later  adopted  by  the 
AAF  and  the  RAF,  respectively,  in  World  War  II . 
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16. 


Memo  for  CO,  2d  Wing,  by  C/AC,  28  May  1928,  in  AAG  452.1* 
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17*  1st  ind*  (memo  for  CO,  Si  Wing,  from  C/AC,  28  May  1928),  CO,  2d 
Bomb.  Grp.  to  CO,  2d  Wing,  2  June  1928,  in  AA0  452.1* 

18*  2d  ind.  (memo  for  CO,  2d  Wing,  from  C/AC,  28  May  1928),  CO, 

Si  Wing,  to  C/AC,  9  June  1928,  in  AAG  1*52.1. 

19.  Memo  for  C/MD  from  G/AC,  27  June  1928,  in  AAG  1*5 2*1. 


20.  1st  ind.  (memo  for  C/MD  from  C/AC,  27  June  1928),  C/MD  to  C/AC, 
21  July  1928,  in  AAG  1*52.1. 


21*  Memo  for  C/MD  from  CO,  2d  Bomb.  Gp*,  15  Feb*  1929,  in  AAG  1*52.1* 


22.  Ibid. 

25.  2d  ind..  (memo  for  G/to  from  C/AC,  2  Feb.  1929),  O/lSD  to  C/AC, 

15  Jan.  1950,  in  AAG  1*52.1. 

2i*.  Memo  for  G/AC  from  Acting  Comdt*,  ACTS,  19  Mar.  1950,  in  AAG  1*52.1* 

25.  2d  ind*  (memo  for  C/AC  from  Acting  Comdt.,  ACTS,  19  Mar*  1930), 
AC/MD  to  C/AC,  12  Apr.  1930,  in  AAG  1*52.1. 

26.  Annual  Rept.  •  .  .  Mat.  Biv.,  Part  II:  “Engineering  Activities,  * 
1930. 

27.  Final  Rept.  ...  War  Dept.  Spec.  Com.  on  AAC  (Baker  Board), 

18  July  1934,  PP*  17-4®. 

28.  Chart  in  Budget  and  Fiscal  Office,  AAF* 

29.  Memo  for  all  Commands  from  It.  Col.  F.M*  Andrews  for  C/AC, 

5  Dec.  1931,  in  AAG  1*52.1. 

JO.  I3K,  Draft  Disarmament  Convention,  Misc.  No.  2,  Air  Armaments, 
Article  34  (16  Mar.  1933),  P*  17* 

51.  Prelim.  Sept*  ...  Work  of  the  Conference  .  •  .  Draft  Convention 
in  the  General  Commission  (May  27-June  8,  1933)*  80.  /Official  No* 
Conf.  D  171  (1),  Geneva,  July  1936/ 

52.  Ibid.,  2t*. 

53.  Sept.  »  •  •  Special  Committee  .  *  .  Employment  of  AAC  under  Certain 
Strategic  Plans  (11  Aug.  1933),  P*  7,  in  AAG  334  ACB  Studies 
(Drum  Bd.) 
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Hearings  •  *  •  House  of  Representatives  *  *  •  Reorganization  of 
MC  .  .  73  Cong.,  1  Sess.  (prepared  statement  submitted  to  Con¬ 

gressman  J.J.  McSrradn,  21  Feb*  1934,  PP*  2-S),  in  AAG  032, 
Legislation-Eastern  Zone. 


35*  Rept.  for  FAC  by  Navy  Dept.,  Nov.  1934,  P*  l4* 


36.  Memo  for  KD  Staff  from  C/S,  sub, :  Control  of  the  GHQAF,  n.d.,  in 
AAG  321.9A,  GHQAR  and  Reorganization  of  AC. 

37.  Final  Rept.  .  .  .  ID  Spec.  Com.  on  A  AC,  IS  July  1934,  PP*  14-15* 
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NOTES 
Chapter  II 


1*  1st  ind.  ( /memo?/  Tor  C/AC  from  AG,  n.d*),  AC/AC  to  AG,  12  July  1935> 
in  AAG  452T1B,  Heavy  Bomber. 

2.  Memo  for  iiG  from  C/AC,  1  Dot.  1935 1  in  AAG  452.1,  Airplane  Require¬ 
ment  Program. 

3.  1st  ind.  (memo  for  AG  from  AC/AC,  £  Nov.  1935),  AG  to  C/AC,  21  Nov. 
1935#  in  AAG  452*1* 

4*  Contract  W535  ac-&306,  17  Jan.  1936$  MD  chart.  Status  of  Deliveries 
of  Airplanes  on  1936  Procurement  Program  /l93^r >  TO  Spec.  Qtrly  Kept, 
of  Airplanes,  31  Mar.,  30  June,  30  Sept.  1937* 

5.  2d  ind.  (C/AC  from  C/MD,  1  June  1937),  OA S/W  to  C/AC,  24  June  3537, 
in  AAG  452.1A  Heavy  Bomber. 

6.  Memo  for  all  Stations  from  AC/AC,  6  Nov.  1935#  in  AAG  452.1A. 

7*  Memo  for  Budget  Office  from  Maj.  B.E.  Meyers,  ID,  12  Oct.  1939, 

in  AAG  452*1,  Airplane  Requirement  Prog. 


S.  Brig.  Gen.  G.R.  Spaulding,  AC/S,  Staff  Study:  "Augmentation  in 
Aircraft  ...  FI  of  1933,  *  25  June  1936,  in  AAG  452*1A* 

9.  Memo  for  Ag  from  AC/AC,  11  Sept.  1936,  in  AAG  452.1. 

10.  Memo  for  C/AG  from  AG,  29  Sept.  1936,  in  AAG  452.1A. 


11.  Memo  for  AC/AC  from  AC/SD,  IS  Dec.  1936,  in  AAG  452.1A. 

12.  Memo  for  CG/AAF  from  Brig.  Gen.  L.TT.  Miller,  15  Apr.  1943* 

13.  2d  ind.  (memo  for  CG/GHQAF  from  Lt.  Col.  R.  Olds,  25  July  1937)# 
Col.  H.H.  Knarr  to  C/AC,  31  July  I937,  in  AAG452.1A. 

14.  Memo  for  AG  from  CG/GHQAF,  1  June  1937,  in  AAG  452.1B. 


15* 

16. 


2d  ind.  (memo  for  AG  from  CG/GHQAF,  1  June  1937)*  AC/AC  to  AG, 
9  June  1937,  in  AAG  452.1B. 


Ibid 
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17. 


IS. 


19. 


20. 

21. 


22. 

23* 

24* 

25* 

26. 


27. 

23, 

29. 

30. 

31. 

32. 

33. 

34. 

35* 

36. 


Col.  H.H.C.  Richards,  C/lD,  to  Col.  Follett  Bradley,  CS/GHQAF, 

14  June  1937,  in  MG  452.1A. 

4th  ind*  (memo  for  C/AC  from  Col.  F.M*  Kennedy,  14  July  1937), 

AG  to  AS/W,  20  July  1937,  in  MG  452.1A. 

Maj*  Gen.  F.M.  Andrews  to  AG,  23  Sept.  1937,  in  AAG  452*1A.  Some 
of  the  points  presented  by  Gen.  Andrews  enlarged  upon  those  earlier 
given  by  Gen.  Westovar. 

2d  ind.  (memo  for  AG  from  CG/GHQAF,  23  Sept.  1937),  AG/AC  to  AG, 

30  Sept.  1937,  in  MG  452.1A. 

1st  ind.  (memo  for  Comdt./ACIS  from  C/AC,  1  Oct.  1937),  ACTS  to 
C/AC,  14  Oet.  1937,  in  AAG  461A  Publications  (TR.  440-15,  P*  13, 
par.  116)  • 

Directive  for  C/AC  from  AG  for  S/W,  19  Oct.  1937,  in  AAG  452*1A. 

Memo  for  Ag  from  C/AC,  24  Nov.  1937,  in  MG  452.1A. 

S/ST  to  Aircraft  Manufacturers,  30  Nov.  1937,  in  AAG  452.1A* 

Memo  for  C/AC  from  AC/HD,  5  Fab.  I93S,  in  MG  452*13* 

1st  ind.  (memo  for  C/AC  from  AC/MD,  5  Feb.  193®),  C/AC  to  C/MD, 

14  Mar.  193S,  in  AAG  452*33. 

2d  ind.  (memo  for  C/AC  from  AC/MD,  5  Feb.  I93S),  C/MD  to  C/AC, 

4  Apr.  193S,  in  MG  452.1B. 

CG/GHQAF  to  Brig.  Gen.  H.H.  Arnold,  2  Apr.  193®,  in  AAG  45 2. IB. 

Memo  for  C/AC  from  c/SD,  10  May  193®,  in  AAG  452*10. 

Memo  for  A S/if  from  AC/AC,  13  May  I93S,  in  MG  452*13*  Gen.  Arnold's 
recommendation  paralleled  that  made  in  Feb.  by  Col.  Lackland* 

Memo  for  C/AC  from  S/W,  2  June  193®,  in  AAG  452*33* 

Memo  for  AS/W  from  C/AC,  6  June  193 in  AAG  452.1B. 

Memo  for  C/AC  from  AS/W,  9  June  193®,  in  AAG  452*33* 

1st  ind.  (memo  for  CG/GHQAF  from  AC/AC,  13  May  193®),  CG/GHQAF  to 
C/AC,  15  June  193®,  in  MG  452.33. 

Ibid. 

Memo  for  Ag/AG  from  C/AC,  23  June  193®,  in  MG  452.1B* 
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37*  Memo  for  AG  from  CG/GHQAF,  25  June  1932,  in  AAG  1|52.1B. 

32.  Ibid* 

39*  2d  ind.  (memo  for  AG  from  CG/GHQAE,  25  June  1932) >  ■AC/AC  to  AG, 

29  June  1932,  in  A&G  J4.52.lB. 

40.  J.B.  No.  349,  £9  June  1932;  memo  for  S/ff  from  AG/S,  29  June  1932, 
in  AAG  ii52.1B» 

41.  Memo  for  C/ltD  from  O/AC,  26  July  1932,  in  AAG  452*UB* 

42.  2d  ind.  (memo  for  AS/ff  from  G/AC,  13  May  1932),  AG  to  G/AC  via 
S/5T,  6  Aug.  1932,  in  AAG  452* IB* 

i)3.  Memo  for  GG/GHQAF  from  AG,  22  Aug*  1932,  in  AAG  ij.52.lB. 

I4I4.  1st  ind.  (memo  for  C/MD  from  C/AC,  26  July  1932),  C/MD  to  G/AC, 

5  Aug.  1932,  in  AAG  452. IB. 

45*  Ibid. 

I46.  Momo  for  C/AC  from  AC/AC,  10  Aug.  1932,  in  AAG  ij.52.lB. 

47.  Memo  for  AG  from  C/AC,  31  Aug.  1932,  in  AAG  ij.52.lB. 

42.  1st  ind.  (memo  for  AG  from  G/AC,  31  Aug.  1932),  AG  to  C/AC,  5  Oct* 
193S,  in  AAG  360 .01A. 

49*  Ibid. 

50.  Memo  for  CG/G3QAF  from  Brig.  Gen,  L.Tff  .Miller,  15  Apr.  1943* 

51.  Memo  for  C/S  from  DC/S,  29  Nov.  1932,  in  AAG  ij.52.lB,  The  views 
expressed  by  General  Marshall  are  in  general  a  composite  of  those 
long-expressed  by  Array  heavy  bomber  proponents. 

52.  Cong.  Bee.,  76  Cong.,  1  Sees.,  75  (4  Jan.  1939)* 

53.  Message  to  Senate,  Cong.  Bee.,  76  Cong.,  1  Sess.,  212  (12  Jan.  1939)* 

5J4.  Memo  for  AC/Ac,  TOD,  from  C/AC,  14  Mar.  1939,  in  AAG  321.9, 

Employment  of  AC. 

55.  1st  ind.  (memo  for  C/AC  from  C/md,  24  July  1939),  C/AC  to  AS/Vf, 

5  Aug.  1939,  in  AAG  452*1C  HB. 


-t 


.  *vjL±r>X 

S  cij  ulu  1  /  t  r;  f  u  iX  t  *  in  1 ;  0 1' 


THIS  PAGE  Declassified  IAW  E012958 


This  Page  Declassified  IAW  E012958 


3* 


4* 

5* 

6. 

7* 
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10. 
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Ill* 

15. 

16. 


17 
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19 
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NOTES 
Chapter  III 


CG/SS,  Lecture,  "Air  Force  Characteristics, "  in.  MG  350*001)  lectures. 

ACB  Eept.,  "Employment  of  Aircraft  in  Defense  of  the  Continental 
United.  States"  (Study  No.  35)  7  May  1959)* 

Lecture,  "The  General  Headquarters  Air  Force,"  9  Oct.  1937)  in  AAG 
350.001. 

Memo  for  C/AC  from  C/PD,  1  Sept.  1939)  in  AAG  3^5  JELsc.  A,  Warfare. 

Memo  for  c/AC  from  C/ESS,  KD,  5  Oct.  1939)  in  AAG  J+5S.1C  HB. 

Memo  for  AS/N  free:  C/AC,  10  Nov*  1939)  in  AAG  I4.52.IC. 

Memo  for  A&  from  C/AC,  10  Hov.  1939)  in  MG  1452.10 . 

MC/ED,  Research  and  Development  Projects,  1  Jan.  1944  (4th  ed.), 
p*  32.  /Hereinafter  cited  as  MC/ED,  Res.  and  Dev.  Proj.7 

Reports  •  «  *,  passim.,  in  MG  3&5A,  Warfare. 

MD  to  Aircraft  Manufacturers,  £  Apr.  I9I4O,  in  AAG  337)  Conferences. 


Ibid. 

Memo  for  C/ac  from  C/lSD,  29  June  1940,  in  AAG  337* 
Memo  for  AS/W  from  C/AC,  10  Nov.  1939,  In  ;AG  452. 1C. 
MC/ED,  Res*  and  Dev.  Pro;)*,  p.  32. 


Ibid.,  p.  3I4 

Memo  for  AS /W  by  C/AC,  17  Oct.  1939,  in  AAG  452*1,  Airplane  Require¬ 
ment  Program. 

Memo  for  3/7!  from  C/AC,  30  Apr.  I9I4O,  in  AAG  3S5  Misc.  A. 


Memo  for  C/AC  from  CG/GHQAF,  12  June  I9I4O,  in  MG  I452.IC* 
Memo  for  C/S  from  CG/ADC,  I4  June  I9I4O,  in  AAG  452.1B  HB. 
Memo  for  C/S  from  g/AC,  23  July  1940,  in  AAG  45 2. ID* 
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21*  Memo  for  C/AC  from  CG/GHQAF,  13  Jan.  191*1*  in  MG  452.1E  HB. 

22.  1st  ind.  (memo  for  C/AC  from.  CG/GHQAF,  13  Jan  I9I4I),  C/AC  to 

CG/GHQAF,  3  Mar.  191*1,  in  AAG  I4.52.IE. 

23.  Memo  for  AC/S  from  C/ED,  3  Feb.  I9I4I,  in  MG  452. ID. 

24.  President  to  DG/OFM,  4  May  I9I4I,  in  MG  452.1,  1256  Bomber  Program. 
25*  President  to  S/W,  4  May  19ijl,  in  AAG  452.1,  IS56  Bomb.  Prog. 

26.  Memo  for  C/AC  from  A3/l7,  7  May  I9I4I,  in  AAG  452*1,  1^56  Bomb.  Prog. 

27.  President  to  S/ff,  4  May  19141. 

22.  Memo  for  GG/GHQAF  from  C/PD,  20  June  I9I4I,  in  AAG  452.1E. 

29.  MC/ED,  Res.  and  Dev.  Proj.,  pp.  35-32. 

30.  Memo  for  AC/S,  WPD,  from  C/AC,  5  June  I9I4I,  in  AAG  3&1.B2,  War  Plans. 

31.  Memo  for  AC/S,  1PD,  from  C/AAF,  3  July  191*1,  in  MG  321.E2. 

32.  Memo  for  AWFD  from  C/AS,  15  Aug.  I9I4I,  in  AAG  381.E2. 

33*  1st  ind.  (inter-office  memo  for  C/EES  from  C/lSD,  30  Mg.  I9I4I), 

C/EES  to  G/MD,  15  Sept.  I9I4I,  in  MG  452.1F,  HB. 

34.  Ibid. 

35.  Memo  for  AC/S,  T/lfPD,  from  C/AS,  31  Oct.  19i)l,  in  MG  3&D,  War  Plans. 
For  a  full  discussion  of  thi3  controversy  see  Appendix  A  above. 

36.  Memo  for  AS/%  from  C /AS,  17  Oct.  19i{l,  in  AAG  452.1F. 

37*  1st  ind.  (President  to  S/%,  14  Oct*  I9I4I),  S/W  to  President,  21  Oct. 
1941,  in  AAG  030  Misc*,  President  and  Congress. 


32.  Memo  for  C/S  fran  CG/AAF,  22  Aug.  1942,  in  MG  353*4,  Bombardment 
39* 


Tactics. 


Memo  for  Afr  and  Field  Staffs  from  CG/AAF,  22  July  1942,  in  AAG  353  .ijC, 
Bombing  Operations. 

4o.  Ltr.,  Air  Marshall  Harris  to  It.  Gan*  Arnold,  14  Aug.  1942,  in 
MG  312.3E,  Classes  of  Correspondence* 

4l •  lord  Trencbard,  <Dur  War  Policy,  *  29  Aug.  1942,  in  MG  36O.OI, 

Policy. 
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1+2.  Memo  for  C/S  from  CG/AAF,  22  Aug*  191+2,  in  AM  353.1+C,  Bombing 
Operations  * 

1+3*  Memo  for  AS  from  CG/AAF,  2  Dec.  191+2,  in  AAG  201,  Field,  Gen.  H.H. 
Arnold. 
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NOTES 
Chapter  IV 


1*  Annual  Reports  »  *  .  Engineering  Division  *  «  .  1919-1926,  in  AAF 
library,  /hereinafter  cited  as  Ann.  Kept.,  EEj7 

2.  The  NACA  had  been  established  by  Congress  in  1916  to  aid  and.  direct 
the  development  of  military  and  civil  airplanes  by  conducting 
fundamental  research,  leaving  the  application  of  its  findings  to 
the  Army,  Navy,  and  the  aircraft  industry  (S/W  to  FAC,  31  Aug.  193U)» 

3*  Ann*  Kept.,  ED  (19^),  P*  33* 

ip.  J.B.  Kunkel,  The  Glenn  L.  Martin  Co.,  to  Gen.  J.J .Pershing,  AEF, 

19  Aug*  1913,  In  AAG  1+52.1A,  Martin  Bombers. 

5.  Ibid* 

6.  Memo  for  0/AC  from  C/ED,  1  Dec.  192L,  in  AAG  1*52.13,  Martin  Bomb. 

7*  ^Specifications  for  Bombardment  Airplane  (Martin  Type),*  12  Apr.  1919, 
in  AAG  1*52. 1A. 

££.  3d  ind*  (-wrapper  ind.,  GHQ,AEF,  to  C/AS,  12  Sept.  191&),  in  AAG  I+52.1A. 

9*  Memo  for  C/AC  from  Capt*  W.R. Lawson,  ll*th  Sq.,  Langley  Fd.,  27  Aug* 
1921,  in  AAG  1*52.10. 

10.  Ann*  Rapt.,  ED  (19HL),  p.  3. 

11.  Arm.  Rapt.,  ED  (1922),  p.  6. 

12.  Memo  far  C/ED  from  C/AS,  19  Dec.  19^*,  in  AAG  1*52.1,  Directive  for 
Bomb*  Planes.  The  Bombardment  Directive  was  a  periodical  document 
presenting  the  Air  Force  mission,  military  characteristics  of 
bombers,  and  related  material. 


13.  Ibid.  Budgetary  limitations  sometimes  necessitated  shifting  of 
funds  in  order  to  complete  a  special  project. 

ll*.  Memo  for  C/AS  from  C/ED,  10  Jan.  19 26,  in  AAG  1*52.1. 

15,  Memo  for  C/AS  from  AC /AS,  n.d.  (attached  to  memo  for  C/AS  from 

C/ED,  sub.:  Heavy  Bomb.  Development,  10-12  Jan*  1923),  in  AAG  1*52.1. 


16*  Report  by  Maj.  J  .H.Pivie  and  Lt.  H.L.George  for  C/AS,  10  Apr*  I925, 
in  AAG  1+52.1.  \ 
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17*  Ann,  Rept.,  MD  (192?),  pp,  1*5-6. 

18,  Ibid.,  p,  55* 

19,  Ibid.,  p.  46. 

20,  Ibid,,  p*  1*8. 

21,  Ibid, ,  p,  1*8. 

22,  Memo  for  C/MD  from  C/AC,  31  Mar.  192?,  in  MG  1*52.1,  Directive  .  .  .  . 

£3*  1st  ind.  (memo  for  Maj.  H.C. Pratt  from  Lt,  H.H.George,  21  May  1928), 
Maj,  Hugh  J.  Knerr  to  CO,  2d  Wing,  2  June  1928,  in  AAG  1*52.1. 

2l*.  Aim.  Rept.,  MD  (1930),  p.  19* 

25.  Ibid.,  p.  21. 

26.  Ibid.,  p.  22. 

27.  Proceedings  ...  Board  of  Officers,  26  Oct,  1932,  in  MG  1*52,1, 
Directive  .... 


28.  Ann.  Rept.,  MD  (1931),  p»  28. 

29.  Ibid. 

30.  Ann,  Rept.,  MD  (1933),  P*  14- 

31.  Proceedings  .  .  26  Oct*  1932. 

32.  Am.  Rept.,  MD  (1931X  P-  28. 

33.  Ibid. 

3l*.  Ibid.,  p.  21, 

35*  Ann.  Rept.,  MD  (1932),  P-  H- 

36.  AAG  File  1*52.1,  Directive  .  •  .  (1933),  passim. 

37.  Memo  for  GG/AAF  from  Brig.  &en.  L.W.Miller,  15  Apr.  19i*3. 

38.  Memo  for  C/AC  from  Maj*  Follett  Bradley,  27  July  1934,  in  MG  452.1* 
39*  Thomas  Collison,  flying  Fortresses  (New  York,  1943)  * 

40.  Accident  -  Wright,  30  Oct.  1935,  in  AAG  000,93  (Special). 

1*1.  Memo  for  CG/AAF  from  Brig.  Gen.  L.W.Miller,  15  Apr.  1943* 
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i|2*  1st  ind.  (memo  for  C/AC  from  C/MD,  n.d,),  C/MD  to  C/AC,  10  Aug.  1937, 
p.  5,  in  MG  350.001  (Special). 

43.  Ibid.. 

2(2 (.*  Chart  ...  Bombardment  Airplanes  ...  1  Aug.  1939,  in  AAG  452 *1B, 
Military  Characteristics  and  Performance  of  Airplanes. 

2+5*  Materiel  Division,  "Characteristics  and  Performance  of  U.S.  Army 
Airplanes,"  Ijan.  1940,  in  AAG  452.1,  Bulk  Files. 

2(6.  Ann.  Kept.,  MD  (1935),  P*  34. 

2(7.  Ibid. 

4®.  Ibid.,  p.  llj.. 

49.  1st  ind.  (AG  to  C/AC,  n.d.),  AC/AC  to  AG,  12  July  1935,  in'  AAG  452.33. 

50.  Memo  for  AG  from  CG/GHQAF,  1  June  1937,  in  AAG  452.33. 

51.  AC/S,  Staff  Study  (25  June  1936),  in  AAG  452.33. 

52.  Memo  for  C/AC  from  AG,  29  Sept.  1936,  in  AAG  452.1A. 

53.  History  AAFFGC,  part  III:  "Testing  of  tho  B-17  and  B-24,"  p,  6. 

34.  Brig.  Gen.  H.H.Arnold  to  C/lffi,  27  Jan.  I93S,  in  AAG  452.1,  Foreign 
Planes. 

55*  Memo  for  C/MD  from  C/AC,  19  Jan.  1939,  in  AAG  452.1C,  HB. 

56.  1st  ind.  (memo  for  AS/W  from  OC/AC,  Mar,  1939),  AS /W  to  C/AG, 

S5  Apr.  1939,  in  AAG  452*10. 

57*  Chart  ...  Bombardment  Airplanes  ...  Characteristics  and 

Performance,  1  Ang.  1939,  in  AAG  452*33,  Ml*  Char,  and  Perform,  of 
Airplanes. 

5®.  Col.  C.Spaatz,  Lecture  ...,31  July  1939,  in  AAG  321.9  Al,  Organization. 
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1*  1st  ind.  (memo  for  C/HD  from  C/AC,  n.d*),  C/HD  to  C/AC,  10  Aug*  1937, 
in  MG  350-001  (Special). 

2.  Lt.  Col.  A.D.  Surles  to  Boeing  Aircraft  Go.,  5  Nov.  1936,  in 
AAG  452-1A. 

3*  Memo  for  C/aC  from  C/MD,  S  Apr*  1932,  in  AAG  452-1B. 

1+.  Memo  for  AS/TT  from  C/AC,  6  June  1938,  in  MG  I4.52.IB. 

5*  Memo  for  C/AC  from  AS/TT,  9  June  193 3,  in  AAG  45 2 -IB* 

6*  Memo  for  AG  from  Brig*  Gen*  W.G*  Kilner,  Acting  C/AC,  27  Jan.  1939, 

in  AAG  I4.52.IB,  Military  Characteristics  and  Performance  of  Airplanes. 

7*  Materiel  Div.,  "Characteristics  and  Performance  of  TJ.S*  Army 
Airplanes,"  1  Jan.  I9U0,  in  AAG  452.1  Bulk  Files. 

S.  MD  Report,  30  June  I9ljl- 

9.  AAF  Biennial  Rept*  to  Cong.,  Oct.  1941,  P-  35,  in  A-2  library  (US  9000, 
15  Sept.  1942). 

10.  Rept.,  MD/ES,  26  Jan.  1932,  in  AAG  452. IB. 

11.  MG/ED,  Research  and.  Development  Projects,  1  Jan.1944  (4th  ed.) 
/Hereinafter  cited  aa  MC/ED  Res.  and  Dev.  Pro 3^7 • 

12.  History  AAFPGC,  part  XHs  testing  of  the  B-29,"  pp.  2-3. 


13*  Ibid.,  p.  3* 

14*  Case  History  of  the  R-3350  Engine,  Doc.  #79,  p*  1  /hereinafter  cited 
as  R-33507. 

15.  Ltr.,  Col.  A.H.  Johnson,  PD,  TIP,  to  Arthur  Nutt,  Wright  Aeron.  Corp., 
26  Mar.  1943,  in  R-3350,  Doc.  51. 


16.  Teleg.,  Dr.  G.J.  Mead,  Consultant,  Wri^it  Aeron.  Corp*,  to  Maj.  Gen. 
O.P.  Echols,  AC/AS,  NMD,  21  Apr.  1943,  in  R-3350,  Doc.  56. 


17. 


OTC ,  Brig.  Gen.  B.E.  Messrs,  DAC/AS,  MHStD,  to  CG/UC,  WF,  23  Apr. 
1943,  in  R-3350,  Doc.  57- 
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IS*  MC/ED  Res*  and  Dev*  Fro;). 

19*  Second  Rept*,  CG/AAF  to  S/ff,  27  Feb*  1945,  p.  64* 

20*  History  AAFPGC,  part  XU,  pp.  93-5* 

21*  Memo  (unsigned)  to  C/AS,  7  Mar.  1945*  in  A-3  B-32  filej  lfcr., 

Maj*  H.S*  Britt,  Test  Officer,  AFFGC,  to  CO/AFFGC,  19  July  1945* 
sub.:  Rapt,  on  Spec*  Overseas  Pro;).  #932695,  in  PD  files,  cited  in 
Hist.  APGC, I. 

32,  1st  ind.  (memo  for  Col.  C*  B.  Stone,  HM&D,  from  Col.  J.F,  Early, 

AC/SD,  1  July  1943)*  OAC/AS  to  CG/ASC,  12  July  1943,  in  MG  452.1F. 

23.  MC/ED,  Res*  and  Dev.  Froj. 

£4*  Memo  Rapt*,  ENG-50-979,  3  Dec*  1943,  in  PD  files  452.1,  XB-32 
Airplane,  cited  in  Hist.  APGC,  X,  10* 

25*  Hit  is  belived  .  .  •  there  is  nothing  basically  wrong  with  the 

airplane  .  •  •  that  cannot  be  fixed.”  (Memo  for  AC/AS,  OC&R,  from 
Brig.  Gen.  M.S.  Gross,  C/RD,  OC&R,  sub*:  Tests  of  B-32  and  XA-41 
Airplanes,  29  Aug*  1944,  in  A-3  B-32  file,  cited  in  Hist*  APGC,  I,  26* 

26.  Memo  for  C/AS  from  Brig.  Gen.  Donald  Wilson,  AC/AS,  OC&R,  14  Dec* 

1944,  in  AAG  classified  record  files  452. 1C,  VEB. 

27*  History  APGC,  I,  154* 

22.  Memo  for  Cg/MD  from  D/B,  23  Sept.  1942,  in  AAG  452. ID. 

29*  Memo  for  Brig.  Gen.  3.W.  Chidlattr,  AC/AS,  from  Col.  T.A.  Sims,  MC, 

30  Aug,  1943,  in  AAG  452. 1A. 

30.  Memo  for  C/AS  from  AC/AS,  OCffi,  22  Mar.  1944,  in  AAG  452.1k. 

31.  Memo  for  DC/S  from  OAC/AS,  HMD,  14  Mar*  1944,  in  AAG  452. Rf. 

32.  MC/ED,  Res*  and  Dev.  Broj.  The  original  design  of  the  XB-35  was 
considered  by  the  MD  in  1933. 

33*  Teleg.,  /GanJJ  Arnold  to  GG/MC,  TSF,  24  Nov.  1943  J  memo  for  Gen. 

Echols  from  Brig.  G0n.  F.O.  Carroll,  C/ED,  ¥F,  10  Jan*  1944,  in 
Case  History  of  XB-35  Airplane  Project,  Docs  •  57,  62* 

34*  Ltr.,  M*P*  Vanik,  Froj.  Eng.,  "WF,  to  C/ED,  Bomb.  Br.,  Zf  Nov.  1944, 
in  Case  Hist,  of  XB-35  .  .  Doc.  S5. 

35*  MC/ED,  Res.  and  Dev.  Proj. 

36*  Daily  Diary,  HMD  and  MD. 


(i  » 


THIS  PAGE  Declassified  IAW  E012958 


This  Page  Declassified  IAW  E012958 


Notes,  Chap.  7 


170 


j  ^  f  ji"  f  hit  }  "Y^.  1  1 

Memo  for  AC  /AS,  M&D,  from  C/HD,  AC/AS,  QC&ft,  25  Apr*  191+4,  in 
AAG  l4.52*023  Military  Characteristics  of  Aircraft.  These  require¬ 
ments  and  principle  characteristics  ware  declared  to  supersede 
those  dated  12  Oct,  1939  for  heavy  bombardment  airplanes. 


33*  Interview  by  Haj .  F*D.  Walker,  AC/HS,  ATSC,  with  Maj*  G,W*  Hard, 
ATSC  liaison  Officer  to  B-29  Committee,  10  May  191+5*  in  AAFA13C 
History  of  the  Supply,  Maintenance  and  Training  for  the  B-29, 
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1.  CM,  Maj.  Gen.  J.3.  Chaney,  Spec.  Obs.,  to  AG,  22  July  19*41,  in 
AAQ  3&5  Misc.  3,  Methods  and  Maimer  of  Conducting  War. 

2.  R&R  (R ®,  C/AC  to  C/MD,  10  July  19*41),  5D  to  T&O  Div.,  21  July  19*|1, 
in  AAG  3S5  Misc.  3. 

3.  Memo  for  C/AS  from  Maj.  H.S.  Ha-wsell,  26  Nov.  19*tl,  in  AAG  337, 
Conferences. 


4.  Ibid. 

5.  Memo  for  Brig.  Gan.  J.  McNarney,  GSC,  from  Maj,  C.A.  Brandt  and 
Maj.  B.  Walsh,  2*+  July  19*41,  in  AAG  305  Misc.  B. 

6*  Speech  at  West  Point  Military  Academy,  2L  Dec.  19*42,  in  AAG  35G»C01A, 
Addresses,  Lectures,  and  Speeches* 

7.  Ltr.,  CG/0bh  AF  to  C/AS,  2  Jan.  19*43,  in  AAG  312.1A,  Operations 
Letters* 

0.  Memo  for  CG/AAF  from  Comdt/AFSAT,  16  Aug.  19*l3,  in  AAG  353**410, 

Aerial  Bombing  and  Gunnery. 

9.  R&R,  Brig.  Gen.  3.L.  Eubank,  AFRDB,  to  Col.  R.W.  Harper,  GSC, 

26  Oct.  19*42,  in  AAG  452.13. 

10.  AFDMR  Diary,  10  Sept.  1942,  in  AAG  319*1-3. 

11.  Air  Historical  Study,  No.  10,  Development  of  Tactics  in  the  AAF 
(30  May  1944). 

3.2.  Ibid.,  pp.  46-9. 

13.  For  a  thorough  study  of  this  activity  see  Air  Historical  Study, 

No.  16,  Modification  of  Aray  Aircraft  in  the  United  States,  1939-1945 
(Aug*  19*47)* 

14.  Memo  on  Fighter  Tactics  of  GAP  during  Schweinfurt  Raid,  14  Oct.  1943, 
in  AAG  373 .1A,  Tactics  and  Technique. 
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15.  Memo  for  OC®,  Bomb.  Br.,  from  0R3,  Hq.  Sth  AF,  ^  Dec.  1943, 
in  B-17  Modifications  file,  OC&R,  BB. 

16.  Memo  for  CG/Sth  AF  from  AG/ AS,  OC®,  2  June  1914,  in  AAG  452.1L. 

17.  Memo  for  W  fTcm  AC/AS,  MM£D,  20  May  1914,  in  MM5D  Daily  Diary. 

IS.  Memo  for  CG/AAF  by  Director,  ATS,  TJSSAF,  30  June  1914,  in 
AAG  452.1M. 

19*  Memo  for  AS/ff  from  AC/AS,  MM&D,  4  July  1914,  in  AAG  i4.52.lM. 

20.  Memo  for  CG/Sth  AF  from  AC/AS,  OC&R,  2  June  1914,  in  MG  452.1b. 

21.  H&R,  AFAMC  to  AFDMR,  31  Sept.  191+2,  in  AAG  1+52.B,  Modifications. 

22.  AAG  32>5B,  Warfare,  passim*}  memo  for  CG/5th  Wing,  MTO,  from 
CG/97th  Bomb.  Gp.,  2  Oct.  1943,  in  AAG  373*1,  Tactics. 

25.  Memo  for  CG/MC  from  AID  MR,  1  Feb.  1943,  in  MG  452.02A,  Modification 

24.  Air  Historical  Study,  No.  62,  Modification  of  Army  Aircraft  in  the 
United  States,  1939-1945  (Aug.  1947),  P*  26* 

25.  Memo  for  CO/CWTD  from  C0/«C"  Flight,  16  Jan.  1943,  in  MG  452.02A. 

26.  Memo  for  CHICK) A  from  CG/CPA,  6  Dec.  1943,  in  AAG  3S5B,  Warfare. 

27.  Lt*  Gen.  George  C.  Kenney,  Air  Force  *  ♦  *  (June,  194+)* 
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NOTES 
Chapter  7H 


1*  Speech  at  West  Point  Military  Academy,  21  Dec.  19^2,  in  AAG 
550.001A,  Addresses,  Lectures,  and  Speeches. 

2.  Statistical  Control  Di-vision,  MC,  Aircraft  Acceptances  and 
Deliveries,  Oct.  19^5 • 
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1.  Memo  far  AS/W  from  Maj.  Gen.  M.M,  Patrick,  C/AC,  9  Sepfc*  1927, 
in  AAG  111*3,  Duplication  of  Effort  between  the  Army  and  Navy 
/Hereinafter  referred  to  as  Duplication/. 

2.  Ibid. 

3*  Naval  Appropriation  Act  for  the  Fiscal  Year  .Ending  June  30,  1921, 

66  Cong.,  1  Sess.,  133  (11  July  1919),  H.R*  560®>,  Rib.  No.  3. 

4*  Memo  for  AS/lT  from  C/AC,  9  Sept*  1927,  in  AAG  111*3,  Duplication  .  .  .  . 

5*  Army  Appropriation.  Act  for  the  Fiscal  Year  Ending  June  30,  1921, 

66  Cong.,  2  Sess.,  954  (5  J une  1920),  H.R.  13527,  Pub*  No.  251. 

6.  Memo  for  AS/ff  from  C/AC,  9  Sept.  1927,  in  AAG  III.3. 

7*  Maj*  T.  DeWitt  Milling,  "Air  Power  in  National  Defense*  (unpublished 
study,  1924),  p.  14. 

3*  Report  of  the  Select  Committee  of  Inquiry  into  the  Operations  of  the 
United  States  Air  Services,  63  Cong.,  2  Sess.,  Kept#  No.  1653 
(lip  Dec.  1925). 

9.  Memo  for  AS/flT  from  C/AC,  9  Sept.  1927,  in  AAG  111. 3  (Proposed 
amendment  to  JB  349,  Serial  273,  para.  2), 

10*  Aeronautical  Board  discussion  of  Air  Defense  Policies,  22  Nov. 

1926,  pp.  2-14,  in  AAG  323*5  (Special),  Army  and  Navy  Controversy* 

31*  Memo  for  JAG  from  Capt.  Ira  C*  Eaker,  Exec.,  12  Oct.  1927,  in 
AAG  323.5  (Special). 

12.  Memo  for  AS/W  from  AC/AC,  5  Nov.  1927,  in  AAG  323*5  (Special). 

13*  Untitled  Study,  author  unknown,  n.d.  (approx*  1934)* 

14*  S/W  to  President,  22  Aug.  I93O,  in  AAG  323.5  (Special). 

15*  Memo  for  C/S  from  Brig.  GSn.  C.E.  Kilbourne,  27  Oct.  1932,  in 
AAG  370*3* 
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16*  TOD  Press  Release,  9  Jan.  1931* 

17*  Annual  Rapt*  of  G/S,  in  Report  of  the  Secretary  of  War  to  the 
President,  1931,  p*  3S. 

IS*  Memo  for  C/S  from  AG/ AC,  1  May  1934,  in  AAG  iiOO.12,  Amy  and  Navy] 
Procurement*  No  evidence  of  any  action  taken  has  been  found.  I 
Admiral  E.  J  .  King,  successor  to  Admiral  Pratt,  when  assuming 
office  had  repudiated  the  "paper1*  agreement  on  air  defense  (see 
memo  for  DC/S  from  It.  Col.  S.E.  Fickel,  30  Jan.  1934,  in 
AAG.  210. 7,  J&sc.,  Comd.)*  1  . 

19.  Memo  for  DC/S  from  It.  Col.  J.E.  Fickel,  30  Jan.  1934. 

20*  WD  statement  for  FAC,  31  Aug.  1934;  Navy  Dept,  statement  for  FAC, 
Nov.  1934* 

21.  This  was  considered  typical  of  the  Navy  attitude  toward  the  air 
defers e  system  since  1921,  the  Chief  of  the  Air  Corps  observed, 
in  memo  for  C/SC  from  C/AC,  8  May  1936,  in  AAG  045*4,  Navy  Dept. 

22.  Memo  for  C/AC  from  C/PS,  19  Jan.  1939* 

23*  Memo  for  WPD  from  C/AC,  5  Oct.  1940,  in  AAG  370.3D,  Coast  Defense. 

24*  AAG  353D,  Joint  Training,  passim* 

25*  Draft,  from  CNO  and  C/S  to  CinC,  U.S.  Asiatic  Fleet  and  CG/USAFFE,  , 
14  Oct.  1941,  in  AFHD  file  145*96-146. 

26*  Memo  for  C/AS  from  AC/AS,  AWPD,  2L  Oct.  1941,  in  145*96-146. 

27*  Ibid. 

2S.  C/AC  (for  C/AAF)  to  CG/AFCC,  7  Nov.  1910,  in  145.96-146. 

29.  Memo  for  G/S  from  S/AS,  13  Oct.  1941,  in  AAG  370 .0,  Coast  Defense. 
See  also  JB  349,  Serial  539. 

30.  Memo,  unsigned,  for  CG/AFCC,  5  Dec.  1941,  in  145*96-146. 

31.  Memo  for  Col*  H.L.  George  from  Col*  K.N*  "alker,  9  Dec*  194L,  in 
145  *96-146* 

32.  Memo  for  all  Army  Commands  from  S/iff,  20  Dec.  1941,  in  AAG  045*, 
Misc.,  Navy  Dept. 

33*  Memo  for  Gen.  Arnold  from  AC/AS,  AWPD,  15  Jan.  1942,  in  145*96-146. 
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34.  Memo  for  C/AAF  from  CinC/U.S.  Fleet,  20  Fat.  1942;  Itr.,  Lt.  Gen. 

H.H. Arnold  to  CinC/U.S.  Fleet,  25  Feb.  19*42;  memo  for  C/S  from 

Lt.  Gen.  H.H.  Arnold,  25  Feb.  19*42;  Itr.,  CinC/U.S,  Fleet  to  Lt.  Gen. 
H.H.  Arnold,  5  Mar.  1942;  3-tr.,  CG/AAF  to  CinC/U.S.  Fleet, 

9  Mar.  1942. 

55.  Ltr.,  C/S  to  CinC/U.S.  Fleet,  2  Apr,  1942* 

56.  Ltr.,  CG/CDC  to  CG/AAF,  23  Sept.  1942,  in  AAG  312.1F,  Ops.  Ltrs. 

37.  Ltr.,  CG/AAF  to  CG/CDC,  26  Oct.  1942,  in  AAG  312. IF. 

35,  Memo  for  Gen.  Meyers  from  Acting  AC/AS,  Plans,  3°  lune  1945* 

39*  Memo  for  Ge&.  Arnold  from  EC/NO  (Air),  sub. ;  Aircraft  Prog. 

U.S*  Navy,  23  Dee.  1943* 

40.  Memo  for  Gen.  Hansell  thru  Col.  Ioutzenbaiser  from  Col*  L.M.  Guyar, 
C/AC,  Pacific  Section,  5  May  1944,  Tab  B-3* 

41.  Ibid.,  Tab  D. 
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